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Pulley Turning Machine. 





We give on this page an illustration of an 
improved pulley turning machine which 
has a vertical spindle with face-plates of 
various sizes to suit the diameter of pulleys 
being turned, the pulley being placed upon 
an arbor and driven by dogs which clamp 
it by the arms. 

The machine has two heads that move 
upon horizontal slides on the bed. Each of 
these heads has a tool holder carrying two 
tools, and the heads can be set to turn 
straight or crown face pulleys. 

There is a center support for the upper 
end of the arbor, as shown, and the arbor is 
fitted to the spindle so that the pulley when 
placed upon it is accurately centered, after 
which the driving dogs are tightened upon 
the pulley arms while free to move within 
the plate, thus avoiding spring of pulley. 
The dogs are then tightened in the plate in 
the position determined by the pulley arms, 
and as they take hold of the latter near the 
rim the driving is strong and steady. 

The machine is driven by a broad belt 
running upon a plain pulley, change gears 
veing used to obtain a uniform cutting 
speed regardless of size of pulley. The 
machine is, of course, designed only for 
use where considerable numbers of pulleys 
of one size can be turned ina single lot. A 
set of change gears and four different sized 
face plates or chucks accompany each ma- 
chine. Machines are built in three sizes, 
the No. 1 to turn pulleys 12 inches to 30 
inches diameter, 14 inches face; No. 2 for 
12 inches to 36 inches diameter, 14 inches 
face, and No. 8 for 12 inches to 40 inches by 
20 inches face. The machine is built by the 
L. W. Pond Machine Co., Worcester, Mass. 

———__- eo 
‘Direct Grip” Hoist. 





The accompanying illustrations (pages 1 
and 2) show a hoist of very simple con- 
struction intended to replace hand labor in 
such hoisting as is done in many warehouses 
where a hand rope running over a large 
sheave-wheel at the top of the building 
gives motion to a small drum upon which 
the hoisting rope, with platform or hook 
attached, is wound. 

This hoist is so arranged as to use all the 
apparatus already in use, merely substituting 
power for the hand—in giving motion to the 
hand rope. 

The large pulley seen receives motion by 
a belt from the motor (which may be elec- 
tric, water, or steam) or from a shaft, and 
upon the same shaft with it is the sheave 
pulley 2, which runs continuously. Pulley 1 
is hung in swinging links so arranged that 
it can be swung into contact with pulley 2, 
and, being made in two parts arranged to 
close together, when lateral pressure is ap- 
plied outside its rim it is thus closed by 
pulley 2 when crowded into its groove. The 
result of this is that pulleys 1 and 2 then 
become friction gears, 1 being driven by 2, 
and between these the hand rope is firmly 
gripped and driven. 

A pull upon the small rope applies the 
power, and the weight 7 releases it when 
the rope 5 is released. The arrangement, 
where an electric motor is used, is seen on 
page 2. 

Being ‘‘direct,” 7. ¢., no gears being used, 





PULLEY TURNING MACHINE, 


there is an entire absence of noise, and the 
machine has been found in practice to work 
with entire satisfaction. The speed of 
hoisting may, of course, be arranged to suit 
circumstances, but can in every case be 










‘ Direct Grire” Horst. 


very much faster than is possible by hand, 


and the capacity will depend upon the 
character of the original hoist to which it 


is applied. 


It is made by the Arthur Co., 


86 John street, New York. 
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Guaranteeing the Performance of Steam 
Engines. 





The practice of guaranteeing the econo- 
mic performance of a steam engine is very 
likely to lead to misunderstanding from the 
fact that the purchaser does not take time 
to think, or, perhaps, cannot be made to 
comprehend what the guarantee really 
means. For example, the purchaser gets an 
engine guaranteed to do 300 horse power of 
work, on a consumption of two pounds of 
coal, with the boilers already in use, or to 
be furnished, as per specifications, by an- 
other party. This seems to be plain enough, 
and it is plain enough to those trained in 
steam engineering matters, but the pur- 
chaser is not generally so trained—knows 
nothing of the technicalities of the subject 
—and the sequel is likely to demonstrate 
that it was never plain to him. 

The engine is put at work, and the pur- 
chaser multiplies 300 by two, compares the 
result with his coal bills and concludes that 
he has got something more than he has paid 
for. The coal consumption appears to be 
less than the guarantee. But a little later 
on his engineer discovers that the engine is 
developing but 150 horse-power, and that 
the coal consumption is very materially 
more than two pounds. The result is dis 
satisfaction and an appeal to the builder. 
Then comes the difficulty of making the 
purchaser understand that the engine must 
be loaded to 300 horse-power to comply 
with the terms of the guarantee. His un- 
derstanding goes as far as the two pounds 
of coal, and sticks there. 

Again, the owner may be using an in- 
ferior quality of coal, while, if nothing is 
said to the contrary, the builder is entitled 
to the best quality. This inferior quality of 
coal may be—owing to its low price—much 
the most economical, and, very probably, is 
all the purchaser had in his mind when the 
contract was made, and it is no simple mat- 
ter to make him understand that the con- 
tract comprehended the use of high-priced 
coal not easily had, perhaps, in the vicinity. 
When this point is raised, he is quite likely 
to think he is being swindled, or, at least, 
unfairly dealt with. 

Still again, the builder may object to the 
way the plant is managed, and insist upon 
an expert test to determine the matter. 
The purchaser had in mind the consumption 
of coal with the plant in charge of his engi- 
neer. Interwoven with that two-pound 
guarantee is a consideration of what it is 
going to cost hima year for fuel, and not 
what the possibilities of a 10-hour run with 
experts at $50 a day may be. 

Frequently of late, especially when one 
party furnishes the engine and another the 
boilers, the builder of the engine will guar- 
antee a certain duty based upon a stated 
boiler efficiency. This does away with 
trouble as to poor fuel, and in a measure as 
to boiler efficiency, but not entirely as to 
the latter, as there is a chance for disagree- 
ment if the boilers prime to an extent that 
makes it necessary to take this into account. 

It is just as well to guarantee the engine 
on the pounds of steam required per horse- 
power, but to most men not engineers, the 
pounds of coal required is the point about 
which they desire to be satisfied. Pounds 
of steam isto them a meaningless expres. 
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sion. Pounds of coal is what they have to 
pay for, and this they comprehend without 
an explanation, which they scarcely under- 
stand in the end. 

Take it altogether, the difficulties (and 
these can be no more than briefly referred 
to here) in the way of determining to the 
satisfaction of the purchaser, if it comes to 
a close test, whether he has been fairly 
dealt with or not, whether or not the engine 
he is expected to pay for is performing ac 
cording to contract, are frequently of seri- 
ous magnitude. And the difficulties of 
making a test—getting the engine properly 
loaded, interruption of work, probably, etc. 
—are so great that there is seldom any 
actual test made unless the engine is a large 
one. The buyer purchases from a firm that 
has established a reputation for honest deal- 
ing and for building an engine that uses 
steam with good economy, and the matter 
rests there. 

It comes about in one way and another 
that the qualities—good or bad—of the 
different steam engines on the market get 
pretty thoroughly known, and the buyer is 
not likely to make a mistake in buying any 
one of them on its established merit, without 
requiring close guarantees of its absolute 
performance. In fact, some of the best 
known builders of steam engines will not 
give such guarantees, such builders appre- 
ciate the fact—and think others do—that 
there is no incentive for them to sell engines 
that will not give satisfaction. On the con- 
trary, their future business depends upon 
selling those that will give satisfaction, and 
the very fact that it is considered necessary 
to submit their engines to a fine spun test 
is distasteful to them. 

But, on the other hand, new engines are 
being brought out, and in order to get them 
into the market it is sometimes necessary to 
go to considerable length in the way of guar- 
antees. And, not unfrequently—through 
over-anxiousness—guarantees are made that 
could never by any possibility be fulfilled. 
Sometimes this makes trouble, but more 
frequently it is passed by as being—between 
that and a suit at law—the lesser of two 
evils. 

It should not be inferred that purchasers 
of steam engines are always or generally 
hard to be convinced. The contrary of this 
is frequently true, as, for example, in one 
instance an engineer was called in by an 
engine builder to satisfy a purchaser that 
an engine was working up to contract. The 
guarantee was two pounds of coal per net 
horse-power. After some re-arrangement 
of valves, which seemed advisable, a test 
was begun at 9 o’clock in the morning, the 
intention being to make a continuous run of 
24 hours. The regular firemen were re- 
tained and indicator diagrams were taken at 
the usual intervals. No more than a half- 
dozen machines were driven by the engine, 
but each required very considerable power; 
sometimes one and then another machine 
was idle for a considerable time, of which 
fact a record was made. This was all plain 
enough, but it was supposed the trouble 
would come in the fixing of the friction of 
the engine to the satisfaction of the pur- 
chaser, who knew as much about his busi- 
ness of manufacturing as any one in the 
country, but who knew nothing about 
steam engineering, although he owned a 
dozen engines. About 4 o’clock in the 
afternoon, he came around and called for 
the coal tally sheet and the record of time 
the different machines had been in opera- 
tion. Then, with the remark that he knew 
exactly the power required to drive every 
one of those machines, he figured for a few 
moments, tore up the paper on which he 
had made his calculations and threw it 
away, with a remark to the effect that the 
test need not be continued on his account ; 
the engine was doing better than the con 
tract called for, and he should at once send 
a check in payment. He said this in a way 





not to be disputed, and the test was stopped. 
He insisted, however, that the engine was 
not working up to contract until after the 
re-arrangement of the valves, which may or 
may not have been so, The only question 
at issue was the satisfaction of the pur- 
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chaser that he was getting what he paid 
for, and it was a good deal better than a 
lawsuit or the severing of long-standing 
business relations. 

- +--+ — 9 pe ——_—_—_ 
Notes on the Theory of Shaft Governors.* 





3y ALBERT K. MANSFIELD. 





At our spring meeting of 1890, at Cin- 
cinnati, three papers on shaft governors 
were presented, whicb, together with the 
extended discussions thereon, makea valu 
able contribution to the literature of this 
subject. 

It is the purpose of this paper to add 
something to that discussion with the hope 
of getting a little nearer to acorrect solu- 
tion of the perplexing problems surrounding 
the subject. 

The matter to be discussed will be divided 
into several topics for the sake of clearness. 

1. The path of an unbalanced governor ball 
of a shaft governor, tsochronously adjusted. 

This problem was proposed by Professor 









Following this a table of values of 7 was 
given derived from the formula, revolutions 
per minute being taken at from 1,200 as a 
maximum, down to 60; / in the former case 
being by calculation 0 02 inch, and in the 
latter 9 78 inches. 

Suppose this table to be extended to cover 
slower speeds than 60 revolutions per min- 
ute, even down to one revolution per min- 
ute, i would be found at this speed to be, 
by the formula, 35,200 inches, or 2 933 feet 
—more than half a mile above the center of 
the sbaft. 

This extreme result is noted merely asa 
curious matter of interest 

The formula is doubtless correct, as de 
duced from the assumption on which it is 
based ; but let us examine the assumption. 

Referring to the figure of Professor 
Sweet’s paper, here reproduced (Fig. 2), 
Professor Robinson says: ‘‘Suppose, to 
start with, that the weight B is at j, mov- 
ing along a horizontal portion of arc. The 
action of gravity tends to deflect it down- 
ward instead of allowing it to move along 
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‘*Drrect Grip” Hoist. (See page 1.) 


Sweet in one of the papers referred to, and 
in an elaborate mathematical analysis Prof. 
S. W. Robinson seems to prove that the 
center of the approximately circular path is 
vertically above the center of the shaft, and 
that the distance apart of these centers may 
9 78 | 
n? ’ 
h being the distance sought, in inches, and 
n being the number of revolutions per sec- 
ona, 

Confirmatory of this result an experiment 
was made with an unbalanced weight, ar- 
ranged according to the requirements of the 
problem. The figure illustrating the ex- 
perimental apparatus is here reproduced 
(see Fig. 1) 

The spring adjustment was such that this 
apparatus was thought ta be isochronous 
at 555 revolutions per minute, and the ex- 
perimental determination gave 4 = 0126 
inch (mean of several trials), while by the 
formula / 0.114 inch—a fairly close agree- 
ment. 


be determined from the formula 2 = 


* A paperread at the Montrea! meeting of the 
American Society of Mechanical Engimeers 


a circular path concentric wtth the shaft, 
thus giving the mass Ban accelerated mo- 
tion relative to the wheel A, and along the 
radius A B,so that by the time the weight 
reaches « it will have a considerable velocity 
toward the center (. From this point on 
gravity counteracts, and on reaching d@ will 
have destroyed the radial velocity toward ( 
when B will again be moving horizontally, 
or perpendicular to the radius, but will be at 
a point nearer the center (’ than when at /. 
Now, from this point on a radial accelera- 
tion will occur, so that at g the weight will 
be moving outward with a radial velocity 
which, from g on to / will again be de- 
stroyed by gravity, thus bringing the 
weight to rest on the radius at /, though at 
a greater radial distance from the center 0 
than at .any point before in the revolution 
and putting the weight in the position and 
condition supposed at the start, when it will 
go on in repetition of the curve as the next 
turn of the shaft is made, and so on, con 

tinuously, the curved path described being 
found to be nearly a circle, with its center 
elevated above that of the shaft ” 
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The questionable part of this reasoning 
lies in the first sentence: ‘‘Suppose, to start 
with, that the weight Bis at j, moving 
along a horizontal portion of arc.” Under 
this supposition what follows is justified 
but the supposition is only one of an indefi 
nite number that may be made with equal 
correctness, each leading toa different con 
clusion. 

For example, suppose we start the analy- 
sis from the point a, the weight being as- 
sumed to have no radial movement at that 
point, and the motion to be right-handed 
Then, during the entire first half-revolution, 
an accelerating force is drawing the weight 
away from the center, always faster, unti! 
at y this force becomes zero, and the velocity 
outward is uniform. During the next half- 
revolution, a force of equal effect acts to 
draw the weight toward the center, but 
this force must be entirely expended in 
overcoming the velocity of the weight out- 
ward, which it had when at the point 7, 
therefore, the movement of the weight is 
outward during the whole revolution. The 
same action occurs in succeeding revolu- 
tions, and the weight describes a spiral out 
ward, finally reaching its outer stop. 

If we start the analysis from g, we find 
by similar reasoning that the weight de- 
scribes a spiral inward. 

The reasoning in the case of starting from 
g or a, which does not permit the ball to re- 
turn to its starting point, is found to be 
rational, when compared with the case of 
any weight moved ina straight line, with 
no resistance except that of inertia, by an 
accelerating force, and stopped by an equal 
retarding force. The weight comes to rest, 
and no work is gained or lost, yet the 
weight is found in a new position. 

Again, if we consider the weight to start, 
with no radial movement, from any other 
points intermediate between its positions, 
a, g, and j, d, it will be found to describe a 
spiral outward when the first position is 
taken at the right of the axis, and inward 
when at the left. These spirals are, as will 
be seen by consideration of the forces of 
inertia, in no case regular spirals, but are 
merely of spiral nature, not re entering. 

The conclusion to be derived from this 
analysis seems to be that the problem has 
no true solution, or if any expression based 
on correct reasoning could be found for the 
curve, it would be irrational. 

Moreover, under the conditions of perfect 
isochronism assumed, one would be led to 
expect the motion of the ball to be erratic ; 
as, for instance, it might first move in the 
outer spiral, when, reaching the outer stop, 
it may be compelled to move horizontally at 
the point j/, which might start it in the ec 
centric circle. Slight disturbing influences, 
as of the atmosphere, would probably 
change it from this to other of its paths. 
This expectation seems to be to some ex- 
tent verified by the experiment of Professor 
Robinson, for we find in his table of re- 
sults the remarks ‘‘ spiral inward,” ‘‘ spiral 
outward,” ‘‘ steady,” etc. 

The practical conclusion to be derived 
from this analysis is that an unbalanced 
weight in an isochronous shaft governor is 
not feasible. 

2. Centrifugal moment of a governor weight. 

Theorem: The centrifugal moment about 
the weight pivot, like the simple weight 
moment, is the same wherever on the line 
through the center of gravity of the weight 
to the center of the pivot the weight be 
considered as concentrated. 

Let A, Fig. 3, be the center of the shaft, 
B the center of gravity of the weight, and 
CO the pivot center or fulcrum. 

In considering simple weight leverage 
about (0, the effective weight may be 
assumed to act at any point on the line B C, 
as at 7, in which case the weight at /’ is to 
the actual weight at Bas BCtoH C. The 
centrifugal moment of weight P for any 
given number of revolutions is proportional 
to the radius B A times the line G (, drawn 
at right angles to B A through (. The 


centrifugal force of the resultant weight / 


is similarly A # times D C; D C being 
drawn at right angles to A F# prolonged 
According to the theorem, 
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ABXGOCOXOCH=AEXDCXBE, 
the lines C # and B C being the relative 
weights in the two cases. 


Proof: Draw the line # A at right 
angles to BC. Then we have the similar 
triangles A # B and CG B; also A FE 


id CD #, 

m which BB A 0 B30 G, 
and OE 30 2D = Ads A, 
Multiplying the equations together, and 
uating product of means to product of 
extremes, we have 

BX.GCGX Cd 
as asserted. 

This goes to show that the attempt, which 
is evident in many shaft governors, to so 
design them that the center of gravity of 
the weight shall move nearly in a radial 
] 
I 


-~AExXxDCx BOC 


ine is unnecessary. Wherever the weight 
concentrated on the line B C, provided 


its amount be sufficient, the result is the | 


same whether the arc described approaches 
a radial line or not. 

This demonstration leads up to another 
interesting detail, which seems to show that 
shaft governors are not always arranged for 
true isochronism. 

3. Position and tension of spring. 

In Fig. 4 let A be the center of shaft, B 
the center of gravity of weight, and ( the 
weight pivot, as before. 
Since the line A B may be 
taken aS @ measure of cen- 
trifugal force of B, then a 
line from A to B at any other 
position of B in its are will 
be, in an isochronous gov- 
ernor, assuming uniform 
velocity, a corresponding 
measure of the centrifugal 
force of Bin this new pos- 
ition, as the line A B, for 
the position B,. Suppose a 
pull spring pivoted so as to 
swing about the point A, and 
to be pivotally attached at its 
outer end to the center of 
gravity of B; also, suppose 
the spring to be of such 
tension and strength as to ex- 
actly balance the centrifugal 
force of B. Suppose, also, 
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to the figure 4A B B,, and corresponding 
sides of the figures are parallel to each 
other. It will be clear from the foregoing 
and from inspection, that if a spring be 
pivotally connected from A, to ZH, and has 
its zero of tension at A,, and is adjusted to 
balance the centrifugal moment of the 
weight, it will balance it in all other post- 
tions, asat /,. But the arc B B, need not 
have been drawn through the center of 
gravity B, for, from the previous demon- 


Fig? V. 
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that the line A B represents 
the total extension of the 
spring—z. ¢., that when the 
end B of the spring is at A 
the force of the spring is zero 
—then the spring, from the 
laws of spring tension, will 
just balance the centrifugal 
force of the weight Hin other 
positions, as at B,. The ar- * 
rangement is 
isochronous, for centrifugal 
and centripetal forces are 
exactly opposed to each other 
in direction and amount. 
Take any point /, as before, 
on the line B C, and draw the 
line AH, consider A F to 





therefore \ 








represent a spring pivotally 
supported at A and pivotally B 
connected at H, and of such 

force as to counterbalance the 

centrifugal force of B, or of 

its resultant weight at /. 

Then, if the zero of tension 

of this spring is at A, it will 
counterbalance correctly the 

centrifugal force of the weight 

at all other positions, as at 

,, for the spring lies in the 

line of action of centrifugal 

force, and its leverage D CU 

\bout C is the same as that 

of the centrifugal force. 

From which it is clear that 

spring pivotally adjusted at 

A and pivotally connected to the weight- 
irm at any point on the line BC, is correctly 
located to produce exact isochronism. 

In Fig. 5 let A, B, B,, and C represent 
shaft, weight, and pivot, as before. Draw 
lines A Cand B, A. Draw an are from CU 
through any point # onthe line Bb C, cut- 
ting B, Cat #,. From the point # draw 
Fk) A,, parallel to B A, and connect A, to 
1, The figure 4, / /, is exactly similar 


1G 

stration (see Fig. 3), it could have been 
drawn through any other point of line B CU; 
therefore, the line B A might have had any 
direction between that of the direction of 
the line A ( tothat of the direction of a line 
AB, parallelto BC. Such an indefinite 
number of constructions would bring the 
point 1, at any position on the line 4 U, or 
its continuation through A. 

It has, therefore, been shown that a sprdiy 
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pivotally swung at any potnt on the line C A, 






or ats continuation through A, and pivotally 
connected to any potnt on C B or its con 

tinuation through B,and having its zero of 
extension at the first-named point, is cor- 
rectly placed to produce eract tsochronism, 

Referring to Fig. 6, it will be clear with- 
out demonstration that the point of connec- 
tion to weight-arm need not be on the line 
BC. It may be anywhere on the weight- 
arm. as at /. provided a new zero line G CU’ 
be drawn angularly the same distance and 
direction from A C’as theline /'C from F C@. 

It follows that the point of connection of 
spring to weight arm, and the direction of 
action of spring, may Le 
random, or for convenience, provided only 
that the length between pivots and the ten- 
sion of spring be fixed according to the 
principles laid down. 

The conclusions arrived at by the pre- 
ceding reasoning may be expressed in the 
form of a second 

Theorem: The combined zero and fixed 
pivotal point of a spring, arranged to act 
isochronously on any point of the line of 
weight arm from weight pivot through 
center of gravity of weight, may be taken 
at any point on the line from weight pivot 
through center of shaft. Moreover, the 

Fig. 3, D 


selected entire ly at 


3 


which proportions may be made as follows: 
Az: HF=AUC: CG, 
Bie iO 2 CD Se A ie Tins 
Multiplying together, equating products 
of extremes and means, and canceling H F, 
we have 


AEX CG@GxXKA,C=4,EXCDXAC, 
or A BE xX CG : A, KB x 0 D x 5 64 
“ty 


If we consider A C to be the unit of force 
of the spring when the fixed -pivot is at A,, 
and A, C the unit of force when the pivot 
is at A, then this becomes intelligible. 

It shows that the linear extensions of the 
springs 4 Hand A, FH. multiplied by their 
leverages (7 C and C J) and by the units of 
force of the springs, are equal. The points 
FE and A, were taken at random, which 
makes the demonstration general 

A further consideration of Fig. 3 will 
show that when A is the fixed pivot the 
unit of spring force is inversely as the 
distance of the point of connection on line 
BC from ( 

If, therefore, we have computed the 
centrifugal force of the weight 2B, we have 
merely to multiply this centrifugal force 
by the ratio BC 4 A¢ (see Fig. 5 for il- 

3 EOC A, 0 . 
lustration) to find the corresponding balanc- 

ing spring force; or to mul- 
tiply the centrifugal force per 
oe inch of radius by this ratio 
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to find the corresponding 
spring force per inch of ex- 
tension. The linear exten- 
sion of the spring was before 
shown to be #A,. 


o¥ 


4. Approvimate fsochronisin 

In Fig. 8 let A B C be 
the centers of shaft, of gravity 
of weight, and of pivot, as 
before. Draw a line from B 
through A to any point 0. 
Let O be the fixed point of a 
spring pivotally attached to 
B, and having its zero of ex- 
tension at A. It is clear that 
the arrangement may be made 
isochronous for the two po- 
sitions A and B. For the 
moment consider 0 to be in- 





finitely removed from A, and 
-- investigate the mid position 

F of Bb at B,. Draw B, O 
2 0, 


1 
J parallel to and A A, 


parallel to B, C, also A B,, 
and ) ( at right angles to A 
Bb, through (, 

Let A (' be represented by 
R, and the angle A C B, by 
a. Then the spring moment 
at B, is /® sin. a, and the 
centrifugal moment is 2 /? 


:  @ 
sin. cosin. |, which 
expressions are equal to each 
other, by trigonometry. 
Therefore, with a spring so 
located and adjusted, a third 


point, 2, is fsochronous. If 





spring force required will be inversely as 
the distance of the fixed pivot from the 
weight.arm pivot. 

In Fig. 7, letters A A, B C / represent 
the same parts asin Fig. 5. Drop perpen 
diculars (C Gand ( D from C on lines A 1 
and # A, respectively; also from # drop 
the perpendicular / /’ on line A C. Then 
similar triangles A, / F and A, ( D, as 
wellas A #’ Hand A C G, are formed, from 





7 the point CO isa finite distance 
from A, as shown, it will be 
found that there will still be 
a point 2,, near the middle of 
the are A #4, which will be 
isochronously balanced; other 
D points, however, between A 
and /, will have their spring 
moment too small, and points 
between 7}, and /} will have 
their spring 

large. 
Suppose the spring to be 
arranged as in Fig. 9, the 
point 2, being the inner or 
initial position of the weight 
B; then clearly, from pre- 
vious demonstrations—@O being the piv- 
otal pointof the spring—to produce isoch- 
ronism at points 4, and /, A, must be 
the zero point of the spring. It will be 
found, as before, thata point nearly midway 
between Land 7, is also isochronous; also, 


moment too 


if the angle 2 C F, is not large, the ap- 
proach to complete isochronism is very 
close. 

This corresponds to 


the arrangement 
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commonly used in practice. Clearly, the 
arc BB, may be drawn in any other place 
from ( as a center, as at )) D,, the line of 
the spring being made to pass through these 
two points, and their angular distance 
apart being the same as that of Band /,. 
5. Influence of the weight of the spring 
Let the spring be applied as in Fig. 10, 
and let G@ be its center of gravity. Deter- 
mine its moment m of centrifugal force 
about its pivot 0, and divide by the length 
of the spring ), ©, which we will call /. 
Owing to the weight ( being constant, and 
the direction of / practically always the same 
“ ig very nearly constant— being the 
moment of centrifugal force and / the 
length of the spring—for any degree of ex- 
tension between J), and J, and the quantity 
is the tangential force at D, due to the 
centrifugal force of the spring. Extend the 
arc D) D, across the line A C, and lay off 
each side of the line to / and F, one half 
the arc DD),. Draw radial lines from @ to 
F and F,. Draw acircle through C whose 
diameter is the chord ) /),. From A 
draw lines tangent to this circle, crossing 
the radial lines C /’'and C F, at and Ay. 
Let d represent the distance A A. Then, 


MW 


since is the force, ~ is the weight, 


Ud 

which, concentrated at A or A’,—according 
to the position of the weight-arm /} C—will 
produce a centrifugal moment about (’ al- 
most exactly equivalent, at the three points 
K K,, and 0O,, to the centrifugal moment 
due to the spring weight. Between the ex- 
treme positions A and A‘, and the central 
position 0 the action of such a weight is 
not exactly equivalent to that of the spring, 
but with a moderate arc the error is ex- 
tremely small. 

The object of determining the location 
and amount of the equivalent weight A’ is to 
find the influence of the spring on the 
location of a correct center of gravity line 
BC. 

(To be continued.) 
a 
Rifled Mortar Carriages. 


Builders Iron Foundry, Providence, It. L., 
says to the public: 
The 12 inch breech loading 
rifled mortars described in 
our pamphlets ‘‘Our share 
in Coast Defence, Part I. and 
Part II.,” have proved so 
attractive a subject, and the 
demand for those pamphlets 
has been so great that we 
have thought a description 
of the carriages on which 
these mortars are mounted 
will also be of interest to 
engineers, machinists and 
others who desire to be famil- 
jar with what is being done A 
by the government toward 
protecting our coasts. We 
accordingly shall publish a 
pamphlet giving a full ac- 
count of the construction of 
the carriages, and following 
quite closely the wording of | 
the report of the govern | 
ment inspector at the works. ; 
Should you wish a copy 
we shall be pleased to send 
it to you. 


CO 
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A woman in a city near New York has 
invented a practical way of capturing burg 
lars, and as it is not patented and ought to 
work well in any city it should be made 
public. Hearing a burglar breaking in the 
house she raised the window and shouted 
‘‘ fire.” Some one turned in the alarm, and 
with the remarkable promptness that cbar 
acterizes the movements of firemen, they 
easily arrived in time to capture the thief. 
Suppose, for a moment, she had shouted 
police. 


— > “ 
Mr. Henry Marx, of the G. A. Gray Co., 
Cincinnati, is in New York arranging for 
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opening a New York store in which repre- 
sentative specimens of the various types of 
planers built by the Gray Company will be 
kept for the inspection of those interested 
in planers. He has secured space in the 
heart of the machinery district, at 121 


Liberty street. 
———- _ <> 


Oil Fuel. 


By W. H. Boorn. 


Americans are well situated as regards 
liquid fuel with their large sources of 
petroleum, and have had a most valuable 
experience in the use of it at the World’s 
Fair, though there may be disputes as to 
whether it was cheaper than coal in actual 
money cost. Not much has been done in 
England in the use of liquid fuel, but 
some progress has been made, especially 
upon the Great Eastern Railway, in which 
there are now running quite a considerable 
number of locomotives, the chief fuel of 
which is liquid, and usually a mixture of 
gas tar and distillation residuals. 

In Russia, near the Caspian oil fields, the 


Fig. 8. 
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furnace when needed. As arule, this extra 
air is needed to complete the combustion of 
the oil, and the point of perfect combustion 
can be told by watching the chimney, which 
pours out colorless gas only when sufficient 
air is blownin. A light fire of coal and 
chalk is maintained on the grate; this ig- 
nites the oil as it is injected. Both of the 
injector regulators are carried upon one 
fixing, and this fixing can be dropped and 
raised again by a single movement of 
another lever, whereby all supply of fuel is 
instantly stopped and as instantly put on 
again, exactly as before. Stopping at a 
station does not, therefore, affect the regu- 
lation of the combustion. This is stopped 
for economy when the engine stands, and 
yet no trouble is involved in re-starting 
owing to the above excellent device. On 
account of the ease with which the ex- 
penditure of heat can thus be checked, it 
is found that the liquid fuel gives a use- 
ful percentage effect per pound higher 
than is got from coal. The theoretical 
value of liquid fuel is about 75 per cent. 
above coal. Its practical value is about 
double. I have noticed when 
running on a liquid fuel loco- 
motive that the fire box seems 
completely full of white flame, 
and that with a heavy train 
steam could any time be made 
to blow at the safety valve, as 
though the ordinary proportions 


——~ C of furnace necessary for coal 
were too great for liquid. Con- 
siderable of the increased effi- 

ciency of liquid fuel may arise from the 


clean state of the tubes. The injectors 
point towards the lower part of the fire- 
box back, and, of course, spray the oil up- 
wards upon the brick arch and downward 
on the thin bed of fuel on the grates. With 
this arrangement of furnace coal can be in- 
stantly resorted to in event of liquid run- 
ning short, or an engine could run its out 
journey on coal and run its home journey 
with oil on the remnants of its coal fire. 
An advantage of the compound system is 
that the small amount of solid fire may be 
the lighting-up fire. Of course, the solid 


fire burns away and needs an occasional 
shovel of coal to keep it self incandescent, 
but itcan be run very dirty and is largely 
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locomotives have long been fired by petro- 
leum entirely, the fire-box containing a lot 
of more or less cellular fire brick, but in 
England where liquid fuel might become 
scarce or the price might be put up, it has 
been designed to be used in a combination 
furnace, which differs in nothing from an 
ordinary locomotive deep fire box excepting 
in having a couple of 5inch tubes put 
through the back fire box plate into the 
fire- box ata height of a few inches above 
the fire-grate surface. In each hole an ato- 
miser injector is placed that blows the 
liquid fuel by steam into the furnace ; and 
round the nose of the injector {sa ring of 
pipe perforated in front which can be made 
to blow an annular stream of air into the 


chalk. <A locomotive is, of course, a pecul- 
iar service, irregular and intermittent and 
something is therefore required to effect 
ignition after a stoppage. For more con- 
tinuous working, I do not see why—when 
the supply of liquid is assured—there need 
be any solid fire. 

On the locomotives to which I refer the 
oil is suplied, at most, heated by a steam 
coil, which is provided in the oi] tank, sim- 
ply to add heat to give the oil the necessary 
fluidity, but there appears good reason to 
expect that if the oil could be very con- 
siderably heated before it is sprayed, its 
combustion would be still more perfect. It 
appeared to me probable, referring to one 
of the questions for topical discussion at 
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the Montreal Meeting of the A. S. M. E 
that it would usually only be requisite t 
regulate the fuel supply and the over.fir 
air supply, leaving the ash pit damper » 
one position throughout. There is, pe: 
haps, always some air required to } 
put in above the bar surface, and this r 
quires increasing with increase of fuel, an: 
the only air necessary through the grate ij 
the compound system is that to burn th 
solid fuel on the grate, and such liquid a 
falls in the form of liquid upon the soli: 
fuel. I have no experience in oil-burnin 
on any other system, except of observatio: 
of the Wells’ and similar lights. The con 
bustion of ofl seems to be very perfect in 
short time, wherein it differs from bitumin 
ous coal, and this is a special feature in 0: 
of which makers of water-tube and coi 
boilers ought not to be slow in taking ad 
vantage. Iam no believer in boilers that 
have a small water capacity any more tha: 
I am in engines without fly-wheels, for m: 
experience is that boilers of small capacit 
are unsteady steamers, and liable to prime 
If a sudden big call is made for steam fron 
a large shell boiler, this can be responded t: 
by a small drop of pressure while the fire i: 
being gotten up, and similarly, when th: 
demand for steam is over, the water wil! 
absorb the heat of the now active furnace 
with a moderate addition of pressure. Now, 
with oil-firing an instant’s time and a turn 
of a hand-wheel will put the furnace into 
its fullest activity, or reduce it to its small 
est dimensions to suit the demand for steam, 
and certain other defects of those boilers 
would be less felt with oil as fuel than with 
coal. 

The instantaneous regulation of the turn 
ing effort on a steam engine crank would 
reduce the necessity for great weight of fly 
wheel, and in the same way the quick re 
sponse of the furnace makes it possible to 
reduce the water capacity of a boiler to 
such limits as the circulation of water and 
disengagement of the entrained steam may 
permit. For naval purposes weigit or the 
want of it is so important that a coil boiler 
of light tubes will be preferred for torpedo 
boats, but unless great care be taken to 
prevent corrosion the giving way of a single 
tube may show that even lightness could be 
bought too dearly. 
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The Engineer’s Dog. 








There is an engineer out 
on the Denver & Rio Grande 
Railroad who is the owner of 
a dog which is possessed of 
a good deal more than the 
average amount of canine 
intelligence. This dog is a 
bright little water spaniel, 
and has been accustomed to 
ride with his master on the 
engine since he was a puppy. 
He goes to the roundhouse 
about the time for his master’s 
train to be made up, and 
mounts his own engine, hav 
ing no difficulty in picking it 
out from the twenty or more 
other engines standing in the 
round house. He rides on 
the fireman’s side of the 
cab, with his head and paws 
both hanging out of the 
window, intently watching 
the track. He often scents 
cattle at a long distance. When they 
appear in sight, he becomes greatly ex 
cited and barks furiously, looks _ first 
at them and then at his master, as though 
trying to make him understand the 
gravity of the situation. On a nearer 
approach to them he becomes almost 
frantic, and if it becomes necessary *o0 
come to a full stop, he bounds out of 
the cab, and running ahead drives the 
trespassers out of harm’s way. He is well 
known to all the railroad men along the 
line, and if by chance he gets left at any 
station, he invariably boards the first train 
for home, where he patiently awaits the 
return of his master.—St. Louis Globe- Demo 
erat, 
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Forging Lathe Tools. 
By B F. SpPALpING. 

There is a great deal of fine machinery in 
the world. It is well fitted, nicely finished, 
handsome, as being befitting in form, and 
is gratifying to the eye. It is all the while 
increasing in quantity, and, on the whole, 
inproving, somewhat, in quality. But 
when you come to trace it back to the shop 
where it came from, you find pretty much 
the same old lot of tools on the boards that 
used to huddle together in all sorts of 
hapes some years ago. 

Wherever the parts of these machines 
were generated—in whatever region of 
ether, the bold, and perhaps too grasping 
spirit of the designer snared the ideas which 
they embody, the gross matter, the sub- 
stance in which they were materialized, the 
iron of which they were made, which, 
do not let us forget, is the same kind of 
dust that man, too, is partly made of, and 
which makes his blood red and hot, this 
iron has been made red and hot, and so took 
its definite shape on the rude anvil, or came 
into the world from the sandy matrix of 
the foundry. The crude tools that shaped 
them were the shove] and the hammer. 
The planer, the lathe and boring tools, not 
less simple, have finished them with preci- 
sion to their permanent size and shape. 

These fundamental tools, which are of 
the utmost importance, scarcely receive the 
attention they merit. 

Machines, which machinists make for 
machinists to work with, will bear a much 
closer inspection than the machining tools 
used in their construction, because it is well 
understood that they will be subjected to 
the fault finding of divers persons who 
have their own notions which must be 
catered to, and therefore the machines must 
come up to a certain standard of excel- 
lence, and be made in every respect in what 
is universally agreed upon as a good and 
workmaniike manner. 

But the tools a man is going to use him- 
self, tools so temporary that they have to 
be ground every time they are used, have 
no waste energy laid out on them to 
beautify them, they may even become the 
victims of slovenly practices, of makeshifts. 
The workman is often intent only on getting 
at his work in the most direct way, and so 
that the main features are correct, and the 
tool does its duty well and quickly, now, 
he does not much mind if he does throw it 
into bad shape for future use. There still 
remains with him the remembrance of the 
censure his instructor administered for such 
doings when he was an apprentice, and he 
has a stealthy suspicion that he is doing a 
wrong thing. But he is not. 

If you look at most any lathesman’s tools 
—if he has been settled in his position a 
good while—you will find that he has a 
greater or less number of tools which have 
apparently been ground a good many times 
after they ought to have gone back to the 
tool dresser to be re-dressed. It is not often 
you find a lathesman that is vain of the 
looks of his tools. You will not find a 
hustler when youdo, The man whois intent 
on showing something for his day’s work 
had rather show his work than his tools. 
Ile knows they are all right for his use, 

ut they have come to be what they are by 
a kind of compromise between exigency and 
conscience, and exigency got the best of it. 
lle does not have to apologize for them; 
fortunately, they need no apology. But he 
foes not brag on them, He knows what 
they can do, what they have done, and 

idges their value from that, and not from 
any finical notions anybody else may enter- 
ain, 

When I was young in the tool-dressing 
business, and tools were brought to me 
altogether deformed in the grinding, I used 
to harbor the idea that the fellows who 
would abuse a tool and a grindstone in that 
manner ought to be born again, and try a 
new pedigree, but after a while I noticed 
that these same fellows got out as much 
work, and got it out as easy and as well as 
anybody, that they never got stuck on their 
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jobs, that if they did not find an old path to 
tread in they blazed a new one. I never 
congratulated any of them on the originality 
of their ideas, but I got so that if a tool was 
required to be made of a very peculiar form 
to set on the back side of the lathe to cut a 
left handed thread, I kept as silent as the 
blacksmith who made the tap wrench with 
two holes in it for the boy inventor who 
proposed to use it to tap two nuts at the 
same time. If a tool was brought back to 
be redressed, which had been ground in 
such an uncouth and horrid form that it 
made a cold and awful shudder creep over 
my frame, and I knew it would have a 
cold shut if it was hammered together, I 
said it was ‘‘a bad day for the race,” cut it 
off for a smooth end, and blocked out a new 
tool that I could warrant free from crack, 
check or cold shut. 

There is a greater difference in tools than 
is perceptible to any one whose work is 
variable. One would hardly suppose with- 
out measuring the endurance of turning 
tools that some of those made by the most 
careful tool dresser, under uniform condi- 
tions, would do four times as much as 
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Fig. 1 

others of the same kind, yet where a steady 
uniform kind of work, like turning shafting, 
has afforded opportunity for careful observa- 
tion, this has often been found to be the 
case, not only with steel which required 
hardening, but also with 
steel. 

It is quite common to cut lathe tool stock 
into lengths proper for the tools, with the 
blacksmith’s cold chisel, by marking the bar 
around with the chisel, and then laying it 
on the anvil with the cut above the square 
hole. Either the blacksmith or the helper 
strikes on it until it breaks, while the other 
holds his hammer above the piece to prevent 
it from flying when it is disengaged. 

This procedure is apt to leave a ragged 
edge, which, when the tool is formed on 
that end, often works itself up into what is 
to be the cutting edge, and makes an edge 
that looks smooth enough in the forging, 
but which will nick out when it is cutting 
after itis hardened and ground. This is 
more noticeable on a tool with such a long 
cutting edge as a side tool (see Fig. 1). 


self-hardening 





When it will not hold a smooth edge, the 
man who is using it does not know any 
better than to judge by appearances that it 
has been burned, frees his mind in the 
igneous dialect, reckons ‘‘ the schoolmaster 
is abroad” and wonders if he’s going to 
stay long. 

Sometimes these little flaws, due to the 
bad breaking of the steel, will go into the 
edge a sixteenth, perhaps an eighth, of an 
inch deep. Talk about steel being better 
for being worked !—the more you work 
steel that is checked, the deeper you make 
the checks, like any other cold shut. 
Hammering will condense the steel, make 
its substance more compact, its grain finer, 
but it will not unite segregated atoms, 
whatever may have separated them ; it will 
not close to the extent of obliterating it, 
even the slightest crack. Any kind of a 
lapse or interruption in the coherence of 
adjacent particles, any cessation or breaking 
off of the interlocking granular structure, 
causes trouble by interfering with the pas- 
sage of the heat away from where it is 
generated by the friction of the cut. This 
transgresses one of the principal laws of 
tool-making, which is to fashion the tool in 
such a manner as to give free escape to 
everything you don’t want to keep. That 
means get rid of heat, as well as chips. 
Carrying out this principle leadsto enlarging 
some tools close to the cut, to making short, 
stocky teeth in cutters, that empty out the 
heat faster than slim ones. Little checks 
in the edge ofa tool break it up into thin 
teeth, the heat accumulates, blocks up at its 
starting point, and makes the temper, the 
essential quality of the tool, irregular, 
uneven. 

Tools which have such defects, from 
whatever cause, are improved by grinding, 
because after awhile, the defects being 
superficial, get ground out, continuity of 
structure is re-established, the grains come 
in contact with each other and afford mutual 
support, and the heat escapes on a straight 
road, without having to go around, or 
jump, intersecting chasms. 

A better way to get the steel into the 
required lengths for tools than to cut it 
cold, is to mark it lightly with the cold 
chisel, and then, with a short fire, heat it to 
redness and mark it around an eighth of an 
inch deep, more or less, with a hot chisel, 
and put back into the fire to heat for mark- 
ing the next one. Break them off when 
they have got down toa blue heat, not too 
near nor too remote from the red. A little 
observation shows what is the most sensitive 
temperature, for steel has a critical point in 
its temperature below a red heat, as well 
as one or two above it. If they are broken 
at this heat, they will have good ends. 
Side tools may be cut in pieces long enough 
to make two, and then divided by a diago- 
nal cut across the center, which saves some 
hammering. The stock for cutting off tools 
may be prepared in the same manner, but 
will be cut less obliquely. 

As the side tool has the longest cutting 
edge, the cutting off tool has the shortest. 
Some men insist upon filing up their cut- 
ting-off tools after forging, before they are 
hardened. This is hardly necessary if the 
tool dresser will pay particular attention to 
his thickness and let it be nearly his last 
operation to trim the outside into the de 
sired shape. 

I have heard men assert that the proper 
shape for a cutting off tool is as is shown in 
Fig. 2, that such a shape was just as strong 
as that in Fig 3, and easier to grind. They 
claimed that if either of them was supported 
by the body in the tool stock, and sub- 
jected to a breaking strain applied at the 
point, it would break at the root of the 
blade, across A (, the widest place in the 
tool, but most severely strained because 
subjected to the concentrated stress due to 
the leverage. Others prefer to have them 
shaped as in Fig. 4, not caring a cent for 
the theory, and saying that if all the objec- 
tion to that shape is the extra grinding, 
it will take a flash light to find it. They 
want to get a top ‘‘rake,” and wear out the 
tool by grinding from the top. 

Fig. 3 is orthodox; its outline incloses the 
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correct elliptical are of accumulating sup- 
port; its figure may not be any more per- 
ceptible to the unimaginative than the fig- 
ure of the Great Bear among the stars, but 
it is surely there in stern and severe sim- 


plicity. It is an easy form to make, as the 
end trimming—dotted line 2 D—can bea 
little too slanting, and it can then be upset 
back, on the point, to set the front at the 
right pitch, and this operation will spread 
it a little, abruptly, on the point, which will 
be an advantage in shaping it at the grind- 
stone on the flat sides. 

As to the shapes of tools generally, the 
tool dresser finds that every one has his 
own notions, and a tool that satisfies any 
particular man’s notions will do more work, 
in his hands, than any other tool, in the 
same hands. 

Most persons prefer to have the cutting 
blade of a tool made in the center of the 
stock, as in Fig 6, thinking, I imagine, that 
it is steadier so, than if made on the side, as 
in Fig. 7. It is easier forged on the side, 
because it can be beat upon directly with 
the live striking hammers, without the in- 
tervention of the dead set hammer, and this 
is a considerable advantage when the stock 
gets so thin that the cold-set hammer rest- 
ing on it, cools it before half a dozen blows 
can be given to it. Amateurs make a set 
hammer deader than death, by keeping it 
pressed down on the work, as though they 
meant to cool it quick enough to harden it 
for diamond cutting, but a good smith 
keeps his hot tool out of contact with every- 
thing, except at the moment of impact. 

Amateurs are apt to take on too much 
stock, more than is needed, when they lay 
out for a cutting-off tool. The stock seems 
to draw out unaccountably. Half an inch 
of stock ¢ inch thick draws down into a 
cutting-off tool 4 inch thick, twice as long 
as is usually wanted. 

To make a center-bladed cutting off tool, 
give a few strokes, to make a very stunt 


point, and then set the half-inch fullers 
back far enough to take the necessary 
amount of stock, and drive them down 


nearly to the required thickness. Narrow 
up the stock that spreads between them as 
you go on. After you have done this, the 
stock beyond the fullering is so well away 
from the shoulders that it may be beat 
nearly to the proper thinness by live ham- 
mering, using the striking hammers directly 
on the stock. It may then be brought to its 
final finish thickness with the set hammer. 
The lower part should be made enough 
thinner than the upper to give the neces- 
sary side clearance. It should be widest 
at the point, which is of great importance; 
for, if it is widest at the point, and is set to 
stand perpendicular to the line of. the cen- 
ters, it will cut its clearance. 

A good way to trim a cutting off tool 
into the required shape, after it is reduced 
to its thickness, is to shear it with the 
sharp-cornered set hammer, over a sharp- 
cornered stake fitted to the square hole, and 
extending to the front side of the anvil. 
They can be trimmed very well by marking 
them on the hardy, and breaking them ata 
blue heat. Or they may be cut to shape 
with the convenient little tool shear, shown 
in Fig. 8, which is made to fit the square 
hole in the anvil, and is very handy for 
many things, trimming flat drills, for one 
thing. The blades look rather thick in the 
figure; ,, thick is about right, and } inch 
to 8 inch high above the jaws. A good 
practical width for a cutting-off tool on 
ordinary work, up to 14 inches in diameter, 
is ,, inch to 4 inch, and from 14 inch up- 
wards, not over 4, inch, unless the stock 
the tools are made of is more than 1} inches 
wide. 

Cutting-off tools are of weak proportions 
when their length exceeds their depth. If 
the tool is to be longer than the stock is 
wide, do not narrow up, after fullering, to 
any less than the length. If the tool stock 
is 1} inches by § inch, and the blade {fs to be 
1: inches long in the clear, leave the stock 
at the bottom of the fullering 14 inches wide. 
The fuller will then leave the stock at the 
root of the blade in a shape that will afford 
all the support due from the sized stock of 
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which the tool is made. If this tool is not 
set out too far from the tool post it will be 
as strong, practically, as though it was 
made from stock 1% inches wide, as will be 
seen by referring to Fig. 5. 
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Some Gearing Rules. 
Editor American Machinist : 

The following two rules for computing 
gears I frequently find useful, especially 
when used in connection with the ones 
printed on the colored leaves of Brown & 
Sharpe's catalogue Perhaps some readers 
of the AMERICAN MACHINIST may find them 
useful also: 

Having the center distance and the num- 
ber of teeth in both gears, to find diametral 
pitch, divide half the sum of the number of 
teeth in both gears by the center distance. 

Evample—Vf the number of teeth is 50 and 
30. and the center distance is 8 inches, add 
50 and 30, making 80. divide by 2, and 
then divide this quotient 40 by the center 
distance 8 inches, and the result 5 is the 
diametral pitch. 

Having the center distance, diametral 
pitch, and number of teeth in one gear to 
find number of teeth in the other, multiply 
the center distance by 2, from the product 
subtract pitch diameter of gear with known 
number of teeth, and multiply the differ- 
ence by diametral pitch. 

EKrample—lf the center distance between 
two gears is 8 inches, the diametral pitch is 
5, and one gear has 30 teeth, multiply 8 
inches by 2, and from the product 16 inches 
subtract 6 inches, the pitch diameter of 30 
toothed gear multiply the difference 10 by 
the diametral pitch 5. which is 50, the num- 
ber of teeth in the other gear. 

J. G. Kinaspury. 

Bridgeport, Conn. 


Piecework, 
Editor 

I wish to say a few words in reply to Mr. 
Fredericks’ remarks, in your issue of June 
2ist, regarding the piecework system. 

In the first place, if all men were thor- 
oughly honest and conscientious in their 
work, there would be no need of baving 
work done ‘‘so much per piece.” I am 
sorry to say such is not the case, and it has 
been my experience that the great majority 
of mechanics that I bave come in contact 
with, would not do all that they were capa 
ble of doing in a day, for a day’s pay. This 
one thing, I think, had led employers to 
see the need of a system that would be in- 
strumental in getting out more work for 
the money paid. 

I hold that all machine parts should be 
thoroughly inspected before being assem- 
bled, whether the work is done by the day 
or piece, and if mistakes bave been made, 
it is far more easy to correct them before 
the machine is assembled than afterwards. 
By having the inspection done in this way 
by competent men, it is very rarely that 
pieces go through that are not correct. 

I do not see where Mr. Fredericks makes 
a point when he cites the case of the super- 
intendent who set piecework prices and 
made a failure of it because he was nota 
mechanic. This superintendent certainly 
should not have held the position he did, if 
he was nota mechanic. If a man goes ata 
job of setting piecework prices, he ought 
to be thoroughly posted as to the amount of 
feed that can be taken per minute, whether 
ona milling, planing, or drilling machine, 
etc., and having the number of inches to be 
worked, I see no reason why he is not able 
to arrive at a proper price to be paid for the 
operation. 

For my part, 1 do not see how any ma- 
chine builder can make estimates and bids 
for special tools, and be successful in secur- 
ing the work, except he draws a line as to 
just whateach and every part is to cost 
him. Iam very sure from past experience 
this cannot be done by having the work 
done by the day. How many men running 
drill presses by the day ever think of using 
anything but the very finest feed ? I have 
seen men who would stand up and feed by 
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hand, rather than put on feed, simply be- 
cause they could make a job last longer. 

I will give my personal experience with 
piecework during the last year. One year 
ago, we were employing 120 men, and the 
work was all being done by the day. To- 
day we employ 60 men and have the piece 
work system, and are turning out more 
than double the amount of work that we 
did a year ago. The men in this particular 
shop are making from a quarter to two- 
thirds more money by the piecework sys- 
tem than they were by working by the day, 
and the percentage of bad work is a great 
deai less. 

I have in mind a certain operation that 
cost a year ago $2.50; it now costs us 40 
cents. I think the time is past for the 
‘‘one man to-a machine idea,” and for men 
to run one large planer, sit down and read a 
newspaper for half a day, while some ‘ poor 
cuss” across the room stands up toa vise 
and pushes a 14 inch bastard file for 10 
hours on a stretch, 

The piecework system should not be 
‘‘cried down” because some men do not 
know how to use it to advantage, any more 
than a micrometer caliper should be abol- 
ished because a certain mechanic (so called) 
used it for a hand vise. 

A SUPERINTENDENT. 


A Brilliant Item, 
Editor American Machinist: 

Having noted in your paper of. late sev- 
eral articles clipped by you from various 
sources and remarkable for their highly 
original setting forth of some mechanical 
facts, I am moved to send you the inclosed 
which I have had for some time, and have 
always considered as just about unapproach- 
able. The item is as follows: 

Heat usually lessens the tenacity of met- 
als and increases their tenacity. Thus a 
copper wire about as thick as a common 
stout sewing thread may hold up, while 
cold, a weight of 25 to380 tons, but if heated 
by a separate lamp, it will part with the 
same weight. 

It was taken from Power Trans- 
misston, published in Mishawaka, Ind., and 
is part of an article entitled ‘‘Mechanics in 
Plain English, No. XVII., Matter and its 
Properties,” by Robert Grimshaw, and is in 
Vol. VIL. No.. 8, July, 1892. I would sim- 
ply call attention to the wonderful results 
which might be attained by the use of this 
most tenacious of metals, if only the pres- 
ence of lamps could be avoided, or they 
could be rendered inseparable. Also, to the 
beautiful exemplification in the first clause 
of the old adage, ‘It is a poor rule that 
won't work both ways.” 

Holyoke, Mass. 


and 


S. H. WuHItTEN. 


About Tool Rooms, 
Editor American Machinist : 

In your issue of May 8ist Mr. W. H. 
Stedman expresses a desire for a discussion 
of tool-room methods and practices, and 
while my practical experience in the tool 
room, as tool-maker, has been limited to 
rather small shops, my observation has ex- 
tended through many larger ones, and I 
have formed some opinions in consequence 
which may or may not be worth something 
to Mr. Stedman. Tne methods must fit the 
case you have to deal with, and no one 
scheme can hope for success in all places, so 
we will consider a few cases. For very 
small tools in a machine shop, such as small 
taps, reamers, etc., we have our choice be- 
tween the ‘fluted board” (or, perhaps, 
‘‘grooved” would be better) and the 
**block” system, ¢. e., keeping them in 
groups, in blocks drilled to hold the shanks, 
such as are used to hold drills in sets, and, 
though an old method, this is very handy 
for such small tools and keeps them together 
and safe from harm. 

By having rectangular blocks, of the 
correct size to hold such tools as are needed 
for similar operations, they can be kept in 
very little space in the tool closets or on the 
shelves. Of course, if these small tools are 
very long the *‘ grooved board”’ is prefer- 
ableand by having the grooves close to- 
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gether and racks to hold the boards these 
need not také up much roomeither. For or- 
dinary taps such as are used in brass work 
(that is, not regular bolt taps and the like) 
the plan of dropping the shanks through a 
hole in the shelves and letting them hang by 
the head or tap end has much in its favor, 
and, as arule, the heads are larger than the 
shanks, so that this can be readily done. In 
cases where the head is smaller than the 
shank just drive a wire staple in the under 
side of the board to prevent the tap falling 
through, this being much better than a 
solid bottom to the hole as it cannot collect 
dust and holds the tap just as well. Where 
this is not wanted, the groove idea can be 
carried out still further and the shelves 
made with grooves to fit the different tools, 
which is an expensive arrangement, but has 
some advantages. One disadvantage of 
this, however, is that it is not possible to 
change the tools from one place to another 
very readily unless they are very uniform 
in size. For example, atwo-inch tap and a 
four inch tap could hardly change places 
witha good fit for both, and while this pre- 
vents them being misplaced, it is quite often 
necessary to make changes in the order or 
rank of tools owing to changes in the work, 
and new tools can hardly be introduced 
into the same group where the places are 
‘‘carved” and fixed for each one. Thisisa 
disadvantage because it is far better to 
group tools as much as possible, keeping 
tools used on similar work in the same group 
so as to have them quickly found. For 
boring bars and such tools which vary in 
size but which are quite apt to assume large 
proportions, the plan I adopted in my small 
tool room seems as well fitted for a larger 
one having the same class of tools to deal 
= with. This consists 
Sag e essentially in placing 
a the bars against an 
inclined board which 
supports them and 
Seat can also prevent their 
becoming mixed by 
having little strips or 
x separations between 
fs the bars, alihough 
this is unnecessary 
in most cases, as the 
friction of the bars 
on the board will gen- 
erally do this and 
without the strips it 
is much easier to 
alter the location of 
\\.-1__ the bars when the oc- 
casion arises. 

The accompanying 
cut will show the cross section view of 
the shelves as arranged in my smaller 
tool room, which was simply an enclosure 
in the main shop room made by a par- 
tition (‘‘ fence” the boys used to call it) 
four feet high, so that all the space had to 
be utilized, clear down to the floor. Similar 
plans to this are used in numerous larger 
tool rooms, only on a larger scale, and, when 
possible, the shelves should not be extended 
to the floor on account of the dirt which is 
bound to get in on them, but if this is 
necessary a cover can be fitted over, which 
can be hinged so as to beself closing. The 
main idea should, it seems to me, be to pre- 
serve the tools from injury, next, to have 
them readily accessible, and, last, to have 
them so arranged as to collect as little dirt 
as possible and to be readily cleaned of what 
does collect, for unless they are in air tight 
cases they will get dusty in spite of any- 
thing youcan do. The price of keeping a 
tool room looking clean and bright is to have 
the tools wiped as often as possible, and in 
places where the most of the tools are in 
use from day to day this is not a hard mat- 
ter as they can be wiped as they are re- 
ceived at the tool room before putting 
away; it is the tools that are seldom used 
that get dusty. AsIhave said before in 
these columns, the best helper I ever found 
for keeping the tools and shelves clear of 
dust, or, rather, for clearing the dust from 
the shelves, was a good heavy bellows from 
the foundry, or of that type, and while. this 
will not take the place of wiping the tools 
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and the shelves it will make the wiping less 
needed than where no bellows are used. 

For jigs and such shop fixtures ther 
seems to be nothing better than closets 
which may or may not be in the tool roon 
proper, according to circumstances, or, of 
course, they can be kept on shelves as othe: 
tools, but as most tools require a shelf « 
little slanted down so as to readily see wha 
is there, the jigs can best be kept in regula: 
closets for this purpose, at least, the jig 
that I have in mind. 

As to whether the jigs and a// tools, etc 
should be kept in the tool room is ade 
batable question, and for the most pari 
depends upon circumstances, the class o/ 
work, and kind of men. Where one depart 
ment of a shop, one corner, we might say 
uses most of the jigs. or uses any jigs, i: 
fact, those jigs and other special tools can 
as a rule, be best kept in that department, 
in suitable closets, under the care of th: 
foreman of that department. This prevents 
any time lost in sending to the tool room 
after them; prevents taking the tool room 
attendants’ time, and saves time generally ; 
but, on the other hand, it throws the re 
sponsibility for the jig being kept in good 
condition for accurate work on the fore 
man, unless the tool-maker is to inspect it 
periodically. How far this can be carried 
into other tools depends upon conditions, 
but as much as possible the tools used in 
one department can be kept there in suit- 
able places, not in the workmen’s private 
drawer, however, but in a closet made for 
the purpose. This practically makes a sub- 
tool room or auxiliary store house for tools, 
the tool making and the repair work on tools 
all being done at the central or main tool 
room. This has been adopted with success 
in several large railroad shops, and can 
generally be used, more or less, in any 
work. 

Tuis, of course, necessitates an additional 
supply of standard tools, such as taps and 
dies, wrenches, drills, etc , but the extra 
outlay will be repaid in time saved, and, of 
course, it is merely increasing the stock, 
and not increasing the number of broken 
tools to be replaced. A man becomes ac- 
customed to the location of tools in the tool 
room, and, of course, requires no guide for 
finding any toolin the place, but when this 
man happens to be sick for a day or so, 
there is apt to be confusion until some one 
else gets the run of the tools. So that 
while it is unnecessary for the regular man 
to have any chart, nevertheless, it is a 
good thing to have in the tool room, in such 
emergencies. This can be arranged in any 
of the approved styles, probably by dividing 
the shelves into sections, and locating each 
tool in its correct section, thus having a 
record to which any one can refer. If 
possible, it should be made a point to ar- 
range the shelves so that all the tools can be 
seen from a standing position, or, at least, 
without standing on your head to see what 
is on them, and this can be done ordinarily 
in the case of small tools, by inclining the 
shelves something as shown in the sketch 
of the shelves mentioned before. As to 
‘*checks” for tools, that is probably the 
best method in shops of any size, and it is 
also a good plan to have ‘‘a day of reckon- 
ing” every week, Saturday preferably, so 
as to know just where the tools are, and how 
many are being used. This would also 
help the men using the tools, as they would 
not lose track of them as they sometimes 
do, but would either return or give ac 
count of every tool charged to them, and 
start the week afresh. 

By giving account, I simply mean they 
would be either using the tool or else could 
return it, in either case knowing just where 
it was. Ido not suppose Mr. Stedman re- 
ferred to the question as to how far the tool 
room should control the tools, such as lathe 
tools and the like, and so this need not be 
discussed, merely leaving it by saying that 
in large shops, or shops which have tools 
enough to keep a man on a griding machine, 
when not doing other work (if not all the 
time), it pays to have the lathe tools ground 
to a template, or by one man who knows how. 
It saves time, steel, forging and grindstones, 
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1 any careful observer can testify. I do 
t mean that it is an unmixed blessing— 
ut it has ten good points to one bad one, 
n most Cases. Frep H. Co.vin. 


Throttling Slide-Valve Compounds, 

‘ditor American Machinist : 

In reading the interesting articles in the 
AMERICAN MACHINIST upon “ Throttling 
nd Automatic Engines,” it may not be in- 
.ppropriate to call attention to a large pair 
f throttling compound engines at work in 
he Lees Brook Mill at Oldham, England, 

hich the writer saw there in 1888. These 
ngines were a pair of tandem condensing 

mpounds of about 1,100 horse power, 
with independent slide valves at each end 
of each cylinder. There were no steam 
jackets, but the cylinders were heavily 
clothed with about 4 inches of asbestos. 
Each high and low pressure cylinder was 
24 inches and 48 inches diameter, respec- 
tively ; stroke 6 feet; speed 35 revolutions ; 
boiler pressure 100 pounds; the valves were 
adjusted to cut off at about 75 of stroke. 
The governor, a huge ball governor stand- 
ing about 9 feet high, was driven by gearing 
from the main shaft, and controlled a 
throttle valve in steam pipe beneath the 
floor. The coal consumption of the plant 
was stated to be about 2 pounds of coal per 
indicated horse-power per hour. The con- 
densing water was artificially cooled by a 
series of small ponds built of masonry near 
the mill. 

In Cincinnati, the firm of Houston, Stan- 
wood & Gamble have recently installed for 
electric lighting a non-condensing slide- 
valve compound engine controlled by a 
throttling governor. Diagrams from this 
engine are submitted for inspection. This 
engine, of the cross-compound type, was 
designed to develop 40 indicated horse- 
power with 80, and 50 indicated horse- 
power with 100 pounds of steam; it was 
expected to develop under these conditions 
as good economy as a Corliss engine ; as yet 
no careful test has been conducted, but the 
fuel consumption has been quite satis- 
factory. 

The cylinders are 7} inches and 112 inches 
diameter, respectively, 14 inches stroke, 
speed 200 revolutions, piston speed 466 feet 
per minute. No diagrams with full load 
have been taken, although the engine has 
been worked to over 50 horse-power. The 
diagrams shown illustrate how well a throt- 
tling engine properly proportioned behaves 
with light loads ; one set indicates 17,7,, the 
other 37,4; horse-power. The loads are 
quite evenly divided, thus, when indicating 
17; 1» se-power, the low-pressure cylinder 
developed 7,75, the high-pressure cylinder 
94 horse-power; when developing 37,4, 
horsepower, the low-pressure cylinder 
shows 19,4,, and the high-pressure 18 horse- 
power. The maximum strains under these 
conditions are also evenly distributed ; with 
the lighter load the maximum total pressure 
on low-pressure piston is 1,500 pounds, on 
high-pressure piston 1,474 pounds; with 
heavier load, the low-pressure piston car- 
ries 2,800 pounds, the high-pressure piston 
2,530 pounds. 

The range of temperature in each cylinder 
is as follows, when developing 17,; horse- 
power, the fluctuation in low pressure cyl- 
inder was 48°, in high-pressure cylinder 38°; 
with 37,4; horse-power the fluctuation was 
58° in low-pressure cylinder and 53° in high- 
pressure cylinder. 

The steam consumption by card is as 
follows: 


Horse-power indicated. .......... 17% 37; 
Steam per I. H. P. per hour per 

card at cut-off H. P. cylinder 2846 lbs. 20.1 Ibs. 
Steam per {. H. P. per hour per 

card at release H P. cylinder... 31 Ibs. 21.1 ]bs. 
Steam per IL. H. P. per hour per 

card at cut-off L. P. cylinder 28 Ibs. 20.1 Ibs. 
Steam per I H. P. per hour per 

card at release L. P. cylinder... 32 Ibs. 22.2 Ibs. 


The high-pressure cylinder is steam jack- 
eted, the condensed steam passing on to the 
low-pressure cylinder. The engine has a 
heavy fly wheel which absorbs sudden vari- 
ations of load, and a large Pickering gov 
ernor which controls speed between narrow 
limits, as the large valve has but a small 
travel to contract a relatively large area for 
passage of steam. 
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The engine drives a single card dynamo 
rated at 25 kilo-watt capacity, it has driven 
it for four hours with a load of nearly 32 
kilo watts. 

The performance of the engine leads the 
manufacturers to believe that with 120 
pounds of steam and carefully designed 
valve gear a slide-valve compound can be 
made to give excellent results, especially 
when called upon to carry light and heavy 
loads. JAMES B STANWOOD. 

Cincinnati, O. 








Improving the Fire Engine. 
Editor American Machinist : 

Permit meto adda few words to what 
has been recently said on the subject of 
improving the fire engine. The electric 
system suggested by Mr. J. Neuert, in 
your issue of May 24th, seems to be feasible 
enough. The most serious objection to it 
would probably be that electric connections 
are so frequently interrupted when a con- 
flagration is going on. I have but little 
faith in the use of compressed air for fire 
service, especially as a substitute for horses, 
and therefore think that Mr. Frank Richards’ 
first impressions, as stated in your last 
issue, were the best. I cannot see how an 
engine such as he describes. with an air 
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of pressure that follows. I notice, how- 
ever, that Mr. Richards’ recent paper read at 
the Montreal meeting of the A. S. M. E. 
shows the discrepancy between the power 
expended in compressing and that realized 
from the air to be less than is generally sup- 
posed. 

Another objection might be urged against 
the use of a system of underground air 
pipes for supplying fire engines with power. 
This would be the possibility of derange- 
ment in the system which might render the 
entire fire department helpless. Of course, 
such an occurrence may be guarded against 
in the same way the water supply is 
assured, that is, by the use of cut off valves 
and auxiliary branches. Yet it looks like 
putting too many eggs in one basket, to 
employ a sort of twin system, either of 
which might, by accident, render the whole 
inoperative at a time when most needed. 

* QUIRK.” 





Milling Machines, 
Editor American Machinist : 

There is nothing ‘‘surprising” about the 
“efficiency” of the Brown & Sharpe milling 
machine No. 24, Lipe’s patent. The largest 
step of the cone, according to the descrip- 
tion of Horace L. Arnold, in the AMERICAN 
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receiver of sufficient capacity and strength 
to furnish the requisite power, could be 
made with less than half the weight of an 
ordinary steam fire engine. If, however, 
this could be done, there are possibly other 
reasons why compressed air may not come 
into general use as a means of distributing 
power in cities. 

The facilities for handling air in a com. 
pressed condition are, of course, well under- 
stood, and especially those connected with 
mining and tunneling operations. 

The facility with which it escapes, un 
employed, is often a mystery, even to those 
who give it close attention. 

Iam not going to attempt to enlighten 
any one on this subject, but by simply al 
luding to this and other difficulties, possibly 
prevent some enthusiastic inventor from 
getting compressed air on the brain. 

I have always thought that compressed 
air escapes more readily than steam through 
defective rings and packing joints, but have 
never made experiments to show this. Per- 
haps the condensed vapor in the case of 
steam forms a better filler, as well as a better 
lubricant, than cold water or no water at 
all. But to say nothing of this. there must 
be a great loss of energy from the dissipa- 
tion of the heat generated by the compres- 
sion of the air, and the consequent increase 
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Macuinist, is ‘‘only’ 11 inches diameter, 
and the worm-gear is ‘‘only” 6 inches in 
diameter, but, please notice that this worm- 
gear has 40 teeth. I do not know what the 
largest diameter of cutter used in this ma- 
chine is, but, for comparison, I will assume it 
to be 7 inches, as this is the largest cutter 
used in a machine now used in our shop, 
and which is of much better design than the 
average milling machine. 

The slowest number of revolutions per 
minute of a 7-inch diameter cutter would 
be about’ 19, and this would mean that 
the worm would make 760 revolutions per 
minute, and, as the driving cone is on 
the same shaft as the worm, it follows 
that the belt when running on the largest 
step of the cone (which is ‘‘only” 11 inches 
diameter) where it would transmit the least 
power, would move 2,185 feet per minute. 

Now, on this other machine mentioned 
above, which is a good machine as milling 
machines go, and is, as said before, better 
than the average milling machine, being 
‘‘strongly back-geared,” the belt speed fora 
7-inch diameter cutter is only about 655 feet 
per minute. It is, therefore, evident that 
the driving power of the Lipe machine is 
about 84 times as much as this other ma 
chine, which has the same size cone, and is 
therefore a fair comparison. 


. 


But, more than all this, the feed in the 
Lipe machine is taken directly from the 
cone shaft (instead of from the spindle, as is 
usualin most other machines), The Lipe feed 
belt, therefore, runs about 40 times as fast 
as the ordinary milling machine feed belt on 
same size machine; slow running feed belts 
is the weak point on’99 milling machines 
out of every 100. I have advocated for six 
or seven years that the feed on the common 
type of back-geared milling machines 
should be taken from the cone, instead of 
the spindle so that the feed belt would not 
be slowed down when the back gears are in 
use, and about five years ago I persuaded 
one builder to make a feed after this idea, 
and, although it has been acknowledged 
and adopted by at least two well known 
builders of milling machines since that time, 
there are still some alleged milling machine 
experts that protest that it is not right; that 
the feed ought to be slowed down when the 
back gears are used, the principal reason 
given being that the feed on an engine 
lathe is slowed down when the back gears 
are in, and, therefore, it ought to be the 
same ona milling machine. Suppose Mr. 
Lipe had argued that as no one bad ever 
driven an engine lathe with a worm gear, it 
would not, therefore, be a good thing to 
drive a milling machine in that manner. 

The only surprising thing about this 
matter is that anyone should be surprised 
that the Lipe machine bas efficiency, and 
that the efficiency should be expressed in 
terms of total weight of the machine. 

GREASER. 

Removing Tightly Fitted Pieces, 
Editor American Machinist : 

I have read both articles on ‘‘Removing a 
Crank Disk ” and see nothing improbable in 
the first article 

I have removed large pulleys and water- 
wheels from shafts that were on so tight that 
14 inch rods would break without starting 
them. By building a fire under the hub, 
and keeping the shaft as cool as possible by 
wrapping it with sheet wood pulp and keep- 
ing the pulp wet I would get a strain on 
the rods and then build the fire and wait for 
the pulley to start, and it would always 
start with a jump. I don’t think they were 
shrunk on fits. 

I have also removed a flange 36 inches 
diameter, fit 4 inches long, chased out four 
threads to the inch, and screwed on to a 54- 
inch shaft that was on so tight that I could 
not remove it with levers. I mounted the 
shaft in V-blocks, wrapped it with wood- 
pulp, built a fire under flange and revolved 
it in the fire; when I thought it hot enough 
I applied the levers and started it. 

I have removed quite a number of small 
things that were shrunk fits, by heating 
them in a fire and driving them off. 

I know of three brass jackets, 15 inches in- 
side diameter and about 90 inches long, that 
were jacked and shrunk (combined) onto a 
cast iron roll, being taken off by getting a 
strain on them with rods, and then applying 
a jet of steam tothe jacket. 

The fit was a slight taper. 

W. C. DENNIS, 
ee 

Later investigation into the matter of the 
assassination of M. Carnot indicates that the 
deed was instigated by anarchists and per- 
formed by an anarchist. By such deeds 
anarchists seek to show the uselessness of 
law; instead of which they give added 
proof of its absolute necessity. 

The suggestion has been made that an- 
archists should be regarded as insane, and 
should be treated as insane, 7. e , confined 
where they can dono harm, before they 
have a chance to do harm, and the sugges- 
tion seems a good one. 
SR 





A Baltimore paper in giving an account 
of a side wheel steamer run by gasoline says 
the engine is always running exccpt when 
purposely stopped. An engine which will 
do this is certainly very greatly to be de- 
sired. The habit that most engines have of 
occasionally stopping when not purposely 
stopped sometimes produces very serious re- 
sults. 
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Manufacturer vs. Monopolist. 





Two weeks ago we called attention to the 
essential difference between purely manu- 
facturing operations and monopoly, a dif- 
ference which we think is much too often 
overlooked in these days, even by manu- 
facturers themselves, who would seem to 
be especially interested in maintaining the 
distinction. 

It is quite certain that much of the com- 
plaint and criticism directed against manu- 
facturers is so directed simply because 
proper distinctions are not made between 
manufacturers, on the one hand, and mo- 
nopolies, trusts, etc., on the other. 

It will, we think, be to the advantage of 
manufacturers if they insist upon distinc- 
tions between themselves and monopolists, 
calling attention to the indisputable fact 
that in lines of manufacture in which com- 
petition is open and free there is on the 
average no more, in the form of profits, 
than what would be generally agreed to be 
fair salaries for the owners in return for 
work done by them, together with interest 
on the capital invested at ruling rates. We 
do not mean to say there are no manufact- 
uring establishments unbenefitted by mo- 
nopoly, that do better than this, but we do 
mean to say that where there is one that 
does better, there are a dozen that do not 
do so well, and that the average, taking all 
establishments, times and seasons, do not do 
better than they ought to do, if as well as 
they ought. 

But where combinations, trusts, etc., 
come in their profits grow inordinately, not 
only at the expense of the people, but to 
the prejudice of legitimate manufacturers, 
who, by the unthinking, are classed with them. 

It is grossly unfair, for instance, to class 
a builder of steam engines or of machine 
tools with a member of the binder-twine 
trust, the sugar trust, the white-lead trust, 
or the steel-rail trust. ; 

In the first named lines of manufacture 
competition is practically open and free to 
all, and it can, we think, be conclusively 
shown that prices of engines and tools are, 
upon the average, quite as low as they 
ought to be, to say the least, and dozens of 
other lines of manufacture might be men- 
tioned in the same class, where most of 
those engaged in them have to strain every 
nerve and exercise to the full every faculty 
in order to keep their heads above water. 

And while it is true that members of the 
trusts named are manufacturers, they are also 
something else besides and itisasmonopolists, 
rather thanas manufacturers, that they make 
their money. 

In the case of 8 manufacturer of binding 
twine, for instance, it has been shown that 
the trust has capitalized its business at a 
sum very much in excess of the actual capi- 
tal invested, and has thus, by procuring 
specially favorable legislation, been enabled 
to fleece the farmers and stand in the way of 
manufacturers of harvesting machinery, 
paying dividends amounting to several hun- 
dred per cent. upon the actual values repre- 
sented by its properties. Other trusts have 
done much the same. Legitimate manu- 
facturers make a mistake when they allow 
themselves to be classed with such operators, 
and they should take pains to draw distinc- 
tions, and emphasize them upon every possi- 
ble occasion. The interests of the two classes 
are entirely distinct and even antagonistic, 
and yet, too often when actions of trusts 
and combines are criticised, manufacturers 
take the criticism to themselves, instead of 
calling attention to the plain fact that trust 
and combine operations are one thing, and 
legitimate manufacturing an entirely differ- 
ent thing. 

As we have before pointed out, manu- 
facturers of engines, machine tools, wood- 
working machinery, etc., cannot hope ever 
to be able to form an effective combina- 
tion, but they must, as manufacturers and 
as citizens, pay tribute to the trusts and 
combines that are formed. It will be well 


for manufacturers always to be careful to 
distinguish between their own interests and 
those of monopolists, and to insist that 
legislators and all others sball do the same. 
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Long and Short Connections to Indica- 
tors. 


Last year we published an article by Ed- 
ward J. Willis in which he gave the results 
of tests made with four indicators, all lo- 
cated with equal length of connecting pipe 
and, in other respects, similarly arranged. 
Diagrams were taken simultaneously with 
these four instruments, the result being such 
as to show that any one of the indicators 
could not be expected to work ‘‘twice 
alike,” but that the error or variation was 
not large. 

Later on, in continuance of his experi- 
ments, Mr. Willis made a very careful test 
of the effect of a pipe connection to the in- 
dicator, of considerable length. He found 
practically no difference in the diagram 
from the closely connected instrument, and 
the one at the end of the pipe. These dia- 
grams were from a high-speed engine, and 
it was suggested by several correspondents 
that the difference would have been plain 
with a slower speed. 

Perhaps it was this criticism that induced 
Mr. Willis to continue his experiments, as 
published in our issue of June 7th, the engine 
in this case being a 13-inch by 18 inch, ata 
speed of 90 to 130 revolutions. As our read- 
ers remember, he again found substantially 
no difference between the diagrams, or at 
least no greater difference than he had found 
in his original experiment with the four in- 
dicators connected precisely alike. In criti- 
cising his last experiment Povrer says: 

We hardly think that this is a demonstra- 
tion of the harmlessness of the long and 
indirect connection. The four feet of half- 
inch pipe and connections used would add 
over four per cent. to the clearance of the 
engine, and would affect. in every way that 
clearance can affect a diagram, the direct 
as well as the indirectly connected instru- 
ment. When the disastrous effects of clear- 
ance are considered. the impropriety of 
adding largely to that of an engine under 
test must be apparent. 


And then our contemporary proceeds with 
criticism in its usual fair and courteous 
manner, but all the time with the four per 
cent, clearance as a text. The only weak 
point in its argument is that it is con- 
structed on false premises. By a mistake, 
natural enough, but fatal to its conclusions, 
ower makes the added clearance due to the 
four feet of pipe four per cent. instead of 


four tenths of one per cent., which it really 


is, very nearly. 

In relation to the whole matter, it may be 
well enough to repeat what we have before 
said in substance, viz., that Mr. Willis is 
not trying to prove any pet theory, but 
simply to determine facts. Neither does he 
recommend the use of longer pipes than are 
found necessary, nor claim that his ex- 
periments are conclusive any further than 
they relate to the particular cases which he 
investigates. Others can draw their own 
conclusions, and experiment for themselves. 
We may add, however, that in any particu- 
lar case, to arrive at reasonably satisfactory 
conclusions, the diagrams should be taken 
simultaneously and with something of the 
care employed by Mr. Willis, who, we may 
add is not using the indicator ‘‘as a play- 
thing,” but with a care and precision of 
detail which we believe has never been ex- 
ceeded. 

————_ eae —____ 


A Many-sided Man. 





Assistant Secretary of the Navy William 
McAdoo is quoted as saying in the course 
of an address delivered at theopening of the 
‘‘War College,” at Newport, that 


The modern naval officer, especially in a 
navy like ours, must be a many-sided man, 
versed in everything from steam toelectrici- 
ty, from a practical knowledge of lubrica- 
ting oil to a complete mastery of every 
mechanical science; able to make and run 
an engine, build a gun, forge armor, con- 
struct ships, manage a navy yard, settle 
disputes between sailors, discuss learnedly 
questions between the staff and line, adjudi- 
cate questions of military etiquette, and, 
finally, expound and carry into practice the 
most profound secrets of international law, 
and, to cap it all, be discreet and wise at 
home, a diplomat abroad, and be able to cite 
even in his dreams, every sentence of the 
navy regulations, and never forget for a 
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moment that he is an American citizen and 
bears intimate responsibilities and relation 
ships to all our people. 

At the first reading it seems as though ij 
were intended to say that the body of nava 
officers taken altogether must be capable « 
doing all these things; but the language im 
plies that the intention was to set forth th 
vast amount of knowledge that must b 
possessed by an individual officer, and 
therefore, the necessity for a new college i 
which to educate him. 

If this is what it really means, then, wit! 
all due respect we must say that nothin 
could be more absurd. 

Upon the assumption that the man wh: 
commands a naval vessel or fleet must know 
everything pertaining to the construction 
and navigation of naval vessels, it is eviden 
that some important departments of humar 
knowledge have been omitted from the 
list, and, that in addition to those men 
tioned, the naval officer should thoroughly 
understand astronomy, be capable of mak 
ing calculations for a nautical almanac, and 
constructing sextants, chronometers, dyna 
mos, lieutenants’ uniforms and sailors’ socks. 


———_ +o -———_ 


We have taken occasion before this to 
criticise one sided expert testimony in me 
chanical matters, especially when it related 
to patent suits, our ground being that an 
expert retained ez parte would twist facts to 
favor his client. It seems to be just the 
same in all other matters. As, for example, 
some time last year, during the excitement 
of a political campaign, it was claimed that 
an official was a defaulter to the county in 
quite alarge sum. An expert accountant 
was set in the regular way to examine the 
official’s accounts, and he pronounced them 
quite correct. Not satisfied with this, one 
of the political parties put an accountant at 
the job, and he found them all wrong. 
Then the two parties selected each an ex- 
pert to make the examination, the result 
being that one found the accounts wrong 
and the other found them right. At length 
the matter having come before a judge, he 
put the accounts into the hands of a firm of 
unprejudiced accountants, and everything 
was found to be as it should be. Now, it 
has always been our contention that in 
patent cases the court should put an expert 
at work on the case instead of leaving it to 
be misrepresented in every possible way by 
opposing experts, and the case just cited 
seems to fortify our position. 


The latest scheme in vessel propulsion is 
a variation of the fin plan, and the inventor 
claims to have made great speed with a 
small model. The principal reason for this 
high-rate speed being, as he alleges, the 
fact that while the engine has a stroke of 14 
inches, the fins have a stroke of only 14 
inches, thus being ‘‘within the crank-pin,” 
which is claimed to bea ‘‘great point in the 
patent.” Probably it is the greatest point 
in the patent, but if we were in the inven- 
tor’s place we would not confess it. 


——_--+—____ 


Literary Notes. 

ART OF COPPERSMITHING. A practical trea 
tise on working sheet copper into all forms. By 
John Fuller, Sr. , 
This book will, undoubtedly, be appre- 

ciated by all interested in coppersmithing, 

and those who wish to acquire proficlency 
in the art of copper work. The book is 
written by a practical man for practical 
men. The progress of the werk is shown 
in all its stages; the toolsand appliances 
required are described and illustrated, and 
instructions given in laying out patterns. 
The smallest details receive their share of 
attention, so as to make the book as valu- 
able as possible for the beginner in this 
handicraft. The illustrations, of which 
there are 475, are fine, and form a special 
feature of the book, and are of great aid to 
make the context of the text clear. The 
book contains 327 pages, including the 
index ; pages, 94x6 inches. It is published 
by David Williams, 96-102 Reade street, 
New York. Price, $3. 
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(pS PLONS and) 
(Jue ofNSWERS. 


uestions of general interest relating to subjects dis- 
sed in our columns will receive attention in this 
wiment. The writer's name and address should 
rys accompany the question. Neither correct initials 
location will be published when there is a request to 
effect. 


If questions are enclosed with a business 
unication, they should be written on a separate 


316) I. H , Union Hill, N. J., writes: I 
would like to know the date of your issue 

which the series of articles relating to 
laying out gears was commenced? A.— 
(jonties, or the Theory and Practice of the 
Teeth of Gears, by G. B Grant, April 17, 
1890. We cannot supply these numbers. 


317) A. B., ——Mich., asks : What publi- 
cations can you recommend giving informa- 
tion on setting up engines and boilers, etc.? 
A.—Literature on this subject is scarce ; 
probably ‘‘ How to Run Engines and Boil- 
ers,” by E. P. Watson, will be of service to 
you. 2. Who are the manufacturers of 
portable keyseating machines? .A.—Write 
toany builders of machine tools; the ad- 
dresses of some of these are given in our 
advertising columns. 


318) A. L. K., Reading, Pa., writes: 
Please advise me of the most simple and 
practical way of testing the blow of a foot- 
power hammer? A.—We have no records 
of tests of this kind, and cannot give you 
the information desired. We should be 
pleased to hear from our readers on the sub- 
ject. 2. How many tons pressure will it 
require to cut off a bar of common iron 1 by 
6 inches under a machine with the top shoe 
blade moving vertically, with dimensions, 
etc., as per sketch? A.—About 122 tons. 


(319) E. B. R, Wellsville, N. Y., asks: 
Are gas engines practicable for running 
dynamos? A.—Yes. 2 Are there any gas 
engines of 80 horse-power suitable for elec- 
tric lighting ? A—Yes. 3. How much coal 
per horse power per hour is required for 
slide-valve engines, and how much for the 
Corliss engine ? A.—That depends upon 
the size and type of engine; 10 pounds of 
coal per horse power per hour or more may 
be required for small non-condensing en- 
gines, and this quantity may be reduced to 
2 pounds for large condensing engines. 


(320) T., Orangeburg, 8. C., writes: I 
have a motor using 480 gallons of water per 
hour. I wish to discharge it into cistern. 
The pipe is 600 feet long. What size pipe 
will it take and how high above the end of 
the pipe must the motor be placed? A.— 
For a velocity of 3 feet per second you will 
need a pipe ;', foot diameter. The motor 
must be set high enough so as to give a 
head of 25 feet. 2. How high above the 
end must the motor be when the pipe is 14 
inch diameter ? A.—The head should be 
10 8 feet. 3 How high should the motor be 
for an 1$inch pipe? A —4.5 feet head. 
4. What should be the diameter of the pipe 
with ahead of 1 foot? A.—2 inches. 


(821) A. M. Colfax, Wash., writes: I want 
to drop a weight of 1,000 or 2,000 pounds 
through a distance 25 or 50 feet upon a cat- 
rage of nitro glycerine, which may be on a 
bed of rocks. What metal would be best to 
withstand the shock, cast iron, malleable 


iron, or steel ? Also give price per pound- 


for such material. 4.—We should use steel. 
For price, write to any manufacturer of 
steel, the addresses of some of these are 
given in our advertising columns. In writ- 
ing to the manufacturers state the purpose 
for which the steel is to be used. 2. Is it 
probable that electric heat will be wanted 
for the power? A.—We do not understand 
your question. 


(822) K., Buffalo, N. Y., writes: Please 
give size of engine and the principal dimen- 
sions of boiler carrying a steam pressure of 
’5 pounds per square inch, suitable for a 
boat 25 feet long, 64 feet wide, and 3 feet 
deep. The boat is to run 10 miles per hour. 
If the given steam pressure is too low, what 
should it be 2 A.—The power required to 
drive this boat depends much on the fineness 
f the lines, of which we know nothing, and 
the speed is high for so small a boat. Under 
these conditions we can give an approxima- 
tion only. Engine, non condensing. cylin- 
der 44 inches diameter, 5 inches stroke, 400 
revolutions per minute. We should select 
a water tube boiler having a grate surface 
if 4 square feet and a heating surface of 120 
square feet. Steam pressure 150 pounds per 
square inch. 2. Will it be cheaper to use 
kerosene oil at six cents per gallon than coal 
at the present rate? A.—No. 38 What 
diameter and pitch of propeller will I need ? 
A —Diameter of propeller 20 inches; pitch, 
36 inches. 4. What license will I need to 
run this boat? A.—You will require an 
engineer’s and pilot’s license, provided the 
boat is to run in waters controlled by U. 8, 
Government, 





AMEBRICAN 


(323) E.E. T., Milton, Pa., writes : Please 
give me some imformation in regard to 
enameling. How is it made, and of what? 
How hot should the oven be, and how long 
should an article remain init? A.—Enamel 
is a vitreous substance of glass, opaque or 
transparent, and variously colored, applied 
as acoating on a surface of metal or of 
porcelain for purposes of decoration. It con- 
sists of easily fusible salts, such as the 
silicates and borates of sodium, potassium, 
lead, etc., to which various earths and 
metallic oxides are added to give the de- 
sired colors. These enamels are now pre- 
pared in the form of sticks, like sealing 
wax, and for use are pulverized and ap- 
plied to the surface either dry or moistened 
to form a paste. The object to be enameled 
is then exposed toa moderate temperature 
ina muffle, and the vitreous substance be 
comes sufficiently fluid to form a brilliant 
and adhesive coating. The exact tempera- 
ture to which the object is to be exposed 
depends on the class of work to be enameled 
There are various operations of enameling, 
and require skillful manipulations, a knowl- 
edge of which can only be obtained by 
long practice. 


(824) A. P., , Pa., writes: Please 
answer the following questions: I give 
you all the data that was given to me. 
What should be the size of a steam cylinder 
fora blowing engine with air cylinder 30 
inches diameter and 24 inches stroke? The 
speed is to be 50 revolutions per minute. 
The air is to agitate a liquid weighing 75 
pounds per cubic foot; its depth is from 17 
to 18 feet in a tank 9 feet in diameter. The 
air enters through a9 inch pipe at the top 
of tank, and is distributed through smaller 
pipes at the bottom. 2. What steam press- 
ure should be used? 2. What should be the 
diameter of steam and exhaust pipes? 4. 
What should be the weight of each fly- 
wheel; two are to be used? ‘And how many 
square feet of heating surface will be re- 
quired for the boiler? A.—Steam cylinder, 
17 inches diameter; mean effective steam 
pressure, 50 pounds per square inch. Here 
we have assumed that the pistons of air and 
steam cylinders are fastened to the same 
rod. Diameter of steam pipe, 1? inches; 
diameter of exhaust pipe, 3: inches. Fly- 
wheels, 12 feet diameter, 7.500 pounds each. 
Heating surface will depend on the type of 
boiler; for a tubular boiler about 1 050 
square feet of heating surface will be re- 
quired. 


(325) O. E. E, York, Neb., writes: I 
have noticed in one of your issues a valve 
design, the invertion of Mr. J. Haug, which 
called to my mind an old design of mine, of 
which I inclose a tracing giving a sectional 
elevation, and an end elevation as applied 
to a locomotive taken back of the guide 
yoke. You do not say the design of valve 
is patented, but, as it seems to be considered 
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an invention, I presume itis patented. If 
so, would I be prevented from applying my 
own design should I desire to do so? Please 
give me an opinion. I may say that I first 
designed this valve for a vertical stationary 
engine of the cross compound type, some 
timein the winter of 1888 and 1889 A — 
The valve to which you refer is patented. 
We cannot give an opinion as we have not 
seen the patent specifications ; in fact, no 
one but a first class patent lawyer can give 
you reliable information on the subject. 


(826) X. Y., ——, asks: If timber weigh- 
ing 394 pounds per cubic foot is immersed 
in water a great length of time. how much 
will its buoyancy be decreased, caused by 
water soaking? A.—Wood will lose its 
buoyancy when immersed in water, but we 
have no data from which we can determine 
how much of the buoyancy will be lost in 
a giventime. 2 Is there any way to pre- 
vent this absorption, as by treating with 
pitch, creosote, etc.? What timber would 
be best for use as buoyancy on floating dis- 
charge pipes in a river. considering cost, 
durability, etc.? A.—Probably the best 
treatment of timber to adopt for the pre- 
vention of decay and absorption of water is 
to force dead oj] into the timber, This 
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process is called creosoting. The timber 
and the dead oil are inclosed in a large tank 
and subjected toa pressure varying between 
100 to 200 pounds per square inch, at a 
temperature at 120° Fahr., for a period of 
about twelve hours. From eight to twelve 
pounds of oil are thus injected into each 
cubic foot of wood. Hemlock or pine, 
whichever is the cheapest in your locality, 
will be suitable for your purpose. Before 
the timber is subjected to this process it 
should be well seasoned, otherwise the sap 
will prevent the thorough penetration of 
the oil, and cause the greater part of the 
wood to rot, although its firm outer shell 
gives it a deceptive appearance of strength. 
The best timber-preserving processes are 
practically useless unless thoroughly well 
done. If the gain of durability will not 
warrant the expenditure of time and money 
required for this, it is more economical to 
use the wood in its natural state. The 
creosote protects the spickes from rusting 
which may be an advantage in your case. 
It renders the wood stiffer and slightly 
more brittle. Its smell excludes its use 
from dwellings. 


(827) B. B, Philadelphia, Pa., writes: 
Please inform me how to compute the 
strength of a Jj, crown bar, as shown in 
the accompanying sketch. We have on 
each bar four sling stays with one inch bolts 
and straps to suit, fastened to the T-irons, 
which are well riveted to the roof of boiler. 
I have considered them as beams loaded al! 
over, but I cannot get the true value. I 
know of 50 boilers that have this style of 











crown bars and none have shown signs of 
weakness, therefore, I have concluded that 
Iam in error. A.—For all practical pur 
poses, we may consider this crown bar 
uniformly loaded and supported at points 
48 inches apart. To find the load which 
this bar can support, we use the following 
formula : 





“ Sx 
wa9x 5%" (1) 
/ mC 
in which W load in pounds, S stress 
AN 1] 
» TS eemeaiaia 

ae Be 
An 

era epee 
oN FRO aR 

‘ oy [FS itt Thy 

Gay ‘pitted bn) Shed ‘Eat a Ne be 
(=< ____—aayh} 

ETE |i qf 
Ogee) | | | 
x ~ tye ~| 
dl ‘ j = acoso | baal i | 

~ OY 1] 

{ | | 1 
j j Ae | 

| mit 


per square inch on fibers most remote from 
the neutral surface, for which we may take 
a value of 12,000 pounds, / moment of 
inertia, / length of beam in inches (48 
inches in this case,) and ¢ distance in 
inches of most remote fiber from neutral 
surface, or, we may say, the distance from 
the upper edge of J, to the center of gravity 
of section, which is 3.16 inches in this case 
The moment of inertia for a y-section is 
found by the following formula : 
hx d®’—(h—t') < (d t)3 


/ = 


» 
> 


breadth of base of J, bar in 
thickness 


in which ) 
inches, ¢ = depth in inches, ¢ 


of flange, ¢' = thickness of web, A area 
of section in square inches, and ¢ = as given 
above. Substituting for the letters their 
values we have 
l 6 x 453 (6 1) & (4.5 — 1) 
3 
9.5 3.168 
546.75 — 5 « 3.58 


- 94,863 

3 

— 214.375 _ 
3 

110,791 


re 


546 _ 94.863 


94,863 = 15,928, 
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Now substituting for the letters in formula 
(1) their values we have 


12,000 « 15 928 
48 & 3 16 


W=8 x = 10 080 pounds 
for the load which the bar can safely carry. 
The crown bars, according to sketch, are 
placed 8 inches from center to center, and 
the fire box is 52 inches wide and the steam 
pressure is 180 pounds per square inch; 
— the total load on each crown bar will 
ye 


8 x 52 X 180 = 74 880 pounds; 


but each crown bar can carry only 10,080 
pounds; hence we have 74 880 — 10,080 — 
64,800 pounds which must be supported by 
the braces The tensile stress in these braces 
should not exceed 6000 per square inch, 
consequently the aggregate cross sectional 


64,800 
6,000 


of the braces must be - 10.8 square 


inches, andif there are four braces to each bar, 
then the cross-sectional area of each brace 


9 7 


108 
must be 2.7 square inches. Here we 
have not taken into account the pressure 
which is resisted by the rivets through 
flange of crown and side sheets. In our 
opinion, the design of the crown bar can be 
much improved; the ends of the bar should 
be bent downward so as to rest on the 
edges of the side sheets, this will relieve the 
junction between flange and crown sheet of 
much unnecessary stress and make the 
whole safer. 

=: 
A mechanical contemporary says a square 
inch of section is much smaller than one 


inch square. We wonder just how much 


smaller. 
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has stiff board covers, while the latter has flexible 
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screw Ferry Steamer “Pleasure.” 





With this we give illustrations of engine, 
and several views of the handsome screw 
ferry steamer ‘‘ Pleasure,” recently added 
to the large fleet of excursion steamers in 


the service of the Belle Isle and Windsor 
Ferry Company. She is to run on the 
Detroit River, touching at Belle Isle, 


The 
distance between stops being too short to 


Windsor, and other summer resorts 


obtain the full benefits of a triple-expan 
sion engine, it was decided to adupt a three- 
cylinder compound engine, thereby retain 
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ing the smooth working of a triple-crank 
engine. The high-pressure cylinder is 2¢ 
inches diameter, and the two low-pressure 
cylinders are 34 inches diameter each, with 
a common stroke of 24 inches. The high- 
pressure cylinder is placed in the center so 
as to equalize pressures and passages. 
Each cylinder is fitted with relief valve, 
and a 38-inch starting valve is provided to 
admit live steam into both low-pressure 
cylinders. The engine is designed for a 
piston speed of 500 feet per minute. The 
ports in the high-pressure cylinder are 24 
inches wide and 19 inches long, and both 
low-pressure cylinders have ports 3 inches 
wide and 26 inches long. The main steam 
pipe is 7 inches diameter, the receiver pipe 
is 8 inches diameter, and the exhaust pipes 
leading to condenser are each 94 inches 
diameter. The throttle valve is of the 
balanced cylindrical type, and fitted with 
suitable relief valve so as to work freely. 
All cylinders are fitted with valve chest 
liners of hard close-grained cast-iron, with 
diagonal bridges and ports 2 inches wide. 
The high pressure valve is 11 inches diam- 
eter, fitted with solid ring so as to be easily 
renewed, and the low-pressure valves are 
each 15 inches diameter, fitted with self- 
setting spring rings) The outside lap on 
the high pressure valve is 1,5, inches on 
top, and 1 inch on bottom, and ,‘, inch 
inside lap on bottom; the low-pressure 
valves have 1,°,-lap on top, and 1% inches on 
bottom, with an inside lap of ;*, inch on 
bottom. All valves have a travel of 5 inches, 
and are worked directly by the Stephenson 
double bar link motion, provided with ad- 
justable cut-off arrangement. Steam is cut 
off at 0 75 stroke in high-pressure cylinder, 
and 0.65 stroke in low pressure cylinders 
when in full gear. All valve stems are of 
machinery steel 2} inches in diameter, and 
are guided by adjustable valve stem guides 
with brass bushings. The engine is pro- 
vided with steam reversing gear, having a 
cylinder 8 inches diameter and 12 inches 
stroke operated by a differential valve mo 
tion under easy control of the engineer. 
The pistons are of cast iron 6 inches deep 
fitted with adjustable spring rings. The 
piston rods are of machine steel 4 inches 
diameter, secured to crossheads and pistons 
by tapered ends and nuts. The crossheads 
are of wrought-iron, with gudgeons and 
slippers forged on. The slippers are pro- 
vided with brass gibs 10 inches wide and 
14 inches deep. The connecting rods are 
of wrought iron 6 feet between centers, 
having the upper end forked to suit the 
crosshead pins, which are 4} inches diam 
eter and 4 inches long. The upper ends 
are turned 38} inches diameter, and the 
lower ends 4} inches diameter. All bolts 
in connecting rods are of steel 13 inches 
diameter at the upper ends, and 2} inches 
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at the lower ends. The crank-pin brasses 
and all main journals are lined with mag- 
nolia anti-friction metal in strips. The 
cylinders and valve chests have a magnesia 
covering, and are lagged with highly pol- 
ished cherry. They are supported by six 
cast-iron columns, the port columns being 
provided with large bearing surfaces and 
water jackets for the slides. Through bolts 
are used wherever practical throughout the 
whole engine. The bed plate is of the box 
type cast in one piece, with six main 
journals, and raised feet for columns. All 
main journals are provided with cast-iron 
caps secured by two 24-inch bolts. The 
crank shaft is made of wrought-iron of the 
built-up type, and is 9 inches diameter. 
The crank arms are 5$ inches thick for the 
forward low-pressure, 6 inches for high- 
pressure, and 6} inches for the after low- 
pressure, with a common width of 16} 
inches at the pins, and 18 inches at the 
shaft. 

The cranks are placed 120 degrees apart 
with the forward low pressure leading the 
high pressure, and the after low-pressure 


following. The three thrust collars are- 


forged on crank-shaft and are 154 inches 
diameter and 24 
inches thick. NMMOAE 
The thrust bear oeeed t LU L 
ing is bolted to iz oe {=} 
the bed plate | FAL 
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and is of the 2 
horseshoe type, 
with four cast- 
iron columns with anti-friction 
metal facings adjustable by means 
of steel bolts and brass nuts. The 
collars are designed for a pressure 
of 50 pounds per square inch, and 
a line bearing 9 inches wide is cast 
on the thrust block to support the 
shaft, while a similar bearing sup- 
ports the line shaft. The stern 
tube is of cast-iron 18 feet long, f 
with an internal bearing at the 
forwardend. The stern bearing is q 
bolted to the stern post, and is of 
cast iron with a cap 20 inches long 
lined with lignum vitz, and adjust- : 
able by means of a rod running - 
through stern post. The line and 
propeller shafts are 9 inches diam- 
eter, and 94 inches diameter at the 
bearings. The propeller wheel is 
10 feet diameter and 13 feet pitch; 
it is of the cast-steel dovetail type, 
patented by the Dry Dock Iron Co., 
of Bay City, Mich. 

Steam is furnished by two cyl- fin~ 
indrical return tubular boilers 10 
feet in diameter and 12 feet long, 
designed for a working pressure of 
135 pounds per square inch. Each 
boiler has two furnaces, 40 inches 
diameter and 9 feet 3 inches long, 
and 152 three inch tubes, giving a 
total grate surface of 78 square feet, 
and a total heating surface of 2,554 
square feet. The boilers were built 
by Wicks Bros., Saginaw, Mich. 
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diameter, and astroke of 12 inches. The 
feed pump is of the duplex, outside packed, 
plunger type, 10x6x12 inches. A suitable 
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fifty-two 14-inch brass tubes six feet long. 
One of the features of the boiler room, 
which is commodious and well ventilated, is 
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All pumps are independent and were sup- 
plied by Dean Bros., of Indianapolis. The 


air pump is single-acting, steam cylinder 12 
inches diameter, water cylinder 16 inches 

















fire pump, bilge pump, and water service 
pump for tanks are also provided. The ex- 
haust steam from all pumps passes through 
a feed-water heater, 20 inches diameter with 


a hydraulic ash ejector, manufactured by 
the Detroit Dry Dock Co, By this labor- 
saving device the ashes are forced overboard 
by water under pressure from the deck pump, 
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The electric-light plant is located in the 
engine room, and consists of a 5x6 inch 
‘‘Tdeal” engine, with transmitter to save 
floor space, driving one of the Detroit Elec- 
trical Works’ 110 volt generator, and 150 
16 candle. power light capacity. A marble 
switchboard with all necessary apparatus 
for controlling the plant is placed within 
easy reach of the engineer. There are 144 
lights throughout the vessel, three and five- 
light clusters of ornamental brass being 
used in the sky-light and the cabins. 

The principal dimensions of the vessel are : 

Length over all, 140 feet. 

Length on load water line, 127 feet 4 
inches. 

Breadth over guards, 51 feet 6 inches. 

Beam molded, 39 feet 7 inches. 

Beam on load water line, 36 feet. 

Depth molded, 14 feet 5 inches. 

Draught aft, 12 feet. 

Draught forward, 9 feet. 

The hull is built of white oak of very 
heavy dimensions throughout, and shaped 
forward so as to enable her to easily break 
through the ice encountered during winter 
service between the cities of Detroit and 
Windsor. Strong breast hooks are fitted for- 
ward and aft, and extra floors are provided 
both forward and under engine and boilers. 
The entire bottom and sides up to 2 feet 
above load water line are covered with steel 
plates fastened with countersunk rivet 
nails. 

The rudder is of the balanced type, of 
iron, with a stock of 5} inches diameter. 

The frames are of oak molded 15 inches 
at throat, 5} inches at top, sided 12 inches, 
spaced 22 inches between centers, and the 
planking and ceiling is of oak 3% inches in 
thickness. 

Keel and keelsons are of oak 15x12 inches, 
and sister keelsons are 15x15 inches. The 
deck beams of oak are 7x7 inches and 7x12 
inches, spaced 30 inches between centers. 
Steel I-beams 7x4x inches are placed over 
boilers. 

Main deck stanchions are of white pine 
6x6 inches ; promenade deck stanchions 5x5 
inches. 

Fender strake is 6x11 inches, and main 
rail 84x10 inches, of oak. 

The vessel has three decks, and is capable 
of accommodating 2,000 passengers. The 
cabins are handsomely decorated through- 
out, and their appointments are luxurious 
and commodious ; in fact, through the pro- 
gressive character of the Ferry Company, 
with its energetic president and manager, 
Captain Walter E. Campbell, and able 
secretary and treasurer, H. W. Avery, a boat 
has been placed in service superior to all 
others previously built for the same com- 
pany. 

On the trial trip a speed of 16 miles per 
hour was attained, the engine running at 
the rate of 120 revolutions per minute, with 
120;pounds of steam, and as a pressure of 
135 pounds is allowed, a speed of 18 miles 
per hour can be obtained. We are in- 
formed that the engines worked highly 
satisfactory to all concerned, and reflect 
great credit on the builders of the hull and 
engine, F. W. Wheeler & Co., ship and 
engine builders, of West Bay City, Mich. 
The designs of hull and machinery were 
made by the constructing engineer of the 
company, Mr. 8. Anderson. 
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Elevated Roads by Electricity, 





A contract amounting to about $225,000 
has been awarded the General Electric Com- 
pany for the complete equipment of the 
Metropolitan elevated road of Chicago, with 
power plant, generators and motor cars. It 
is said that figures show a saving of about 
$200 000 a year in the operation of the road 
by electricity, as compared with steam loco- 
motives. 

The Liectrical Review is authority for the 
statement that the substitution of electric 
power for locomotive, is talked of on the ‘‘L” 
roads of New York, and that the matter has 
gone as far as figuring on the cost of the 
equipment. The General Electric Company 
figures this at $8,000,000, which, it is said, 
the ‘‘L” road management considers too high. 
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A. E. Lippincott, well-known amongst 
N. A. 8S. E. men, has cultivated so much 
voice in his present business of convincing 
engineers that they need indicators, that his 
recent efforts to the end that his listeners 
should bear a lecture he was delivering 
before No. 39 of Brooklyn, called out the 
fire department. He will speak in lower 
tones hereafter. His explanation of the 
matter is that the flash light he was using 
for sii ilies caused all the trouble. 
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Twin-screw Steamship “North West.” 





The steamship ‘‘North West,” which com- 
menced a weekly service at the beginning 
of last month, is the first of the great lake 
steamers equipped for passenger service 
exclusively. Her route lies between Duluth, 
Minn., and Buffalo, N. Y. No freight be- 
ing carried, her patrons will have the benefit 
of a rapid voyage, free from delays and an- 
noyances accompanying the handling of 
freight. It is probably safe to say, that for 
speed, safety, comfort, luxurious appoint 
ments and sanitary arrangements, she is not 
surpassed by any steamer afloat. The vessel 
is built entirely of mild steel, and under the 
rules and inspection of the United States 
Standard Register for the highest class. The 
hull is divided into numerous water-tight 
compartments by transverse and longitudi- 
nal bulkheads, several of these extend to 
the upper spar deck without any doors or 
openings. An inner bottom extends from 
the collision bulkhead forward to the after 
peak bulkhead. The principal dimensions 
of the hull are: Length over all, 383 feet; 
length between perpendiculars, 360 feet ; 
breadth, molded, 44 feet; depth, 26 feet; 
load draft, 14 feet; load displacement, 4 482 
tons; tonnage, gross registered, 4,244 tons; 
tonnage, net registered, 2,340 tons; capacity 
of coal bunkers, 1,000 tons. The steamer 
can carry 442 cabin passengers; steerage 
passengers, 211; her crew numbers 147. 
She has twin screws, four blades each, 
diameter 13 feet; pitch, 18 feet. The two 
main engines are of the quadruple expansion 
type; diameter of high-pressure cylinder, 
25 inches; first intermediate, 36 inches; sec 
ond intermediate, 514 inches; and low- press- 
ure cylinder, 74 inches; stroke, 42 inches. 
Total indicated horse power, 7,000. Steam 
is furnished by 28 Belleville water-tube 
boilers, divided into three groups. They are 
designed to give sufficient steam to the 





main engines, and to the auxiliaries of 500 
horse power more. The total grate surface 
is 812 square feet; heating surface, 25,760 
square feet; pressure allowed, 267 pounds 
per square inch; total weight of boilers with 
water, 400 tons; floor space occupied by one 
boiler, 7 feet 9 inches by 6 feet 6 inches; 
height i fire-room floor, 11 feet 4 inches. 
It is said that these boilers work very satis- 
factory. The steamer was built for the 
Northern Steamship Company by the Globe 
Iron Works Company, Cleveland, O.. 
oes =: : 

Mr. Shipley, of the Lodge & Shipley Ma 
chine Tool Co., Cincinnati, recently visited 
New York in the interest of his firm. He 
reports an encouraging state of affairs, and 
says that for several months their trade has 
shown a gratifying increase, particularly in 
the special tools which they build. 

*a>e 
More Powerful Than Steam. 








I, for one, believe that we are on the eve 
of a greatera of applicable force, and that 
the wasteful methods of steam and electrici 
ty will be relegated to a desuetude such as 
has overtaken the stage coach. 

The grounds of my belief are based not 
wholly on hearsay, but chiefly on a curious 
experience. A few days agoa young man 
living in the vicinity of Boston took me to 
his room and showed me an apparatus which 
he had himself constructed with amazing 
ingenuity and skill. The fundamental 
primum mobile of this simple machine was 
musical vibration. I have no right to de- 
scribe the apparatus, but the force pro- 
duced in an incredibly brief interval of 
time by means of a fiddle bow, was so enor- 
mous that there seemed to be no way of 
measuring it, and the chief difficulty in the 
way of practical application lay in the 
regulation of this force, which, if directed, 
full upon a human being, the inventor be- 
lieved, would instantly vaporize his body. 
A single drop of water confined in a hollow 
stoll tube was resolved by a small fraction 
of this possible energy into a motor capable 
of running an engine, if properly applied. 

It is well known to all scientific men that 
a cubic foot of atmospheric air contains 
latent (if one might use the term), or in 
suspension, force enough to kill a regiment. 
Musical vibration seems to set free a portion 
of this energy, and its resources are infinite. 
If once they can be regulated it will be the 
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simplest and most inexpensive way of doing 
all manual work, for it will require no heat. 

The young man who thought out this 
wonderful series of apparatus is self made, 
not having had great advantages of educa- 
tion ; but for pure genius, I think, whether 
as a practical inventor or asa theoretical 
experimenter, he will take high rank among 
the great of the world. 

The above, which was first printed in the 
Transcript, of Boston, and afterwards re- 
peated in the Chicago Inter Ocean, was 
sent tous by Elmer H. Neff, instructor at 
Purdue University, he remarking that, ‘‘ No 
doubt mechanics and engineers will be 
gratified to learn something about the mar. 
velous invention.” 

We readily recognize the symptoms in 
this case. It is the Keely motor over again, 
and it is easily conceivable that Keely has 
been able to collect another assessment on 
stock, based on the alleged competition of 
this Boston genius, who has, at a stroke, so 
to speak, accomplished all that Keely has 
accomplished in the way of showing the 
existence of this wonderful pent up power 
which can be ‘‘liberated by vibrations,” 
but encounters the same obstacles to its 
practical use. 

—— 
Electric Transmission 
way. 





Large in Nor- 





A syndicate has lately applied to the Nor- 
wegian Government for a concession for an 
electric power transmission of some 20,000 
horse-power from the Raanaas waterfall at 
Sorum and the Fossum waterfall at Askim, 
to the town of Christiania. It is understood 
that the plan of theinstallation is made by an 
English electrical engineer, and approved of 
by Lord Kelvin. It comprises the transmis- 








sion of 20.000 horse-power to Christiania 
from the above two falls, but it is proposed 
to commence with a transmission of 10,000 
horse-power. The tension is not to exceed 
10,000 volts. The length of the line from 
the Fossum fall is close upon-25 miles ; it 
passes through Spydelizerg, Tomter, Ski, 
and East Aker. The other, the Raanaas 
line, is about a couple of miles shorter, and 
passes through Sorum, Skedsmo, and East 
Aker. At the borders of the borough of 
Christiania, it is intended to build a distribu- 
tion station, where the high tension current 
will be transformed and distributed to the 
various parts of the town by means of 
underground cables, the proposed tension 
varying from 100 to 400 volts. The installa- 
tion cannot only supply convenient and 
cheap power for the larger and smaller in- 
dustries of the town, but it is also under 
contemplation to supply the whole town of 
Christiania—or at least the part of the same 
which is not lighted from the central electric 
station—with electric light at a cheap price. 
The lighting of the public thoroughfares 
will, according to the plan, be effected by 
arc lamps of 2,000 and 1,000 candle power, 
according to the importance of the street, 
and the price will be much cheaper than 
that charged by the present central station. 
There will be several large turbines at each 
waterfall, which are some of the most im- 
portant in Norway, and the high tension 
will be generated either direct or by trans- 
formers. It is proposed to use naked wires. 
The installation can, it is calculated, be com- 
pleted in the year 1895, although much will 
depend upon the water level of the water- 
falls, as the works in connection with level- 
ing, damming, etc., require low water. 
The cost is calculated as 6,000,000 kr., or 
about 350 0007.— Engineering. 
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Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GRANT 


GEARS 








THE ENCYCLOPEDIA OF FOUNDING 


And Dictionary of Foundry Terms Used inthe Practice 
of Molding. By SIMPSON BOLLAND, 


Practical Molder and Manager of Foundries; Author of 
“The Iron Founder,” **The Iron Founder Supplement,” 
etc, 12mo, Cloth, $3.00. 

JOHN WILEY & SONS, - - NEW YORK. 





BORING AND TURNING MILLS.|= 


87, 51 and 62-Inch Swing, with Two Regular Heads, 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P, BULLARD, Prop. 
New York Offica 


BRIDCEPORT, CONN. 


86 LIBERTY STREET, 








“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCBEASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


Sore REPRESENTATIVES IN THE UNITED States. 


B.M. TONSBS c& CO., 


BOSTON: 11 & 13 Oliver St., 


NEW YORK: (43 Liberty St: 





9 t 7 Il. SWiLg, 


Modern D esign. = 5 





; Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, 

speed lathes. 
approved, while the workmanship, material and fin- 
ish are of the highest order. 
ou all about them, as well as of our planers, shapers 
rills and other tools and supplies. 


n various lengths, both engine and 
Our designs are the latest and most 


Our catalogue will tell 
A postal will 


Valuable Features. bring it. Write us for prices. 
CATALOGUE FREE. 
ae @\| SEBASTIAN LATHE Co., 
———— 117-119 CULVERT ST., CINCINNATI, OHIO. 














ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Danbueree Sevens FOR STEAM AND Hot WATER PIPES, BOILERS, ETC. 
ASBESTOS BOILSR COV PRINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


87 MAIDEN LANE, N. Y, 


Asbestos Roofing, Etc 
Jersey City, Cuicaco. PHILADELPHIA. Boston. Lonpow 























AMERICAN 





MACHINIST 





13 






































An electric lighting system will probably be es- 
tablished at Ludlow, Ky. 

The Nazareth (Pa.) Manufacturing Company will 
enlarge its mill this season. 

The Garland Chain Company has completed its 
plant at Rankin Station, Pa. 


D. 8S. Cook’s Princess Furnace at Glen Wilton. 


Va. is going into blast again. 
The Penn Rolling mill, at Lancaster, Pa., has 


started, after a long idleness. 


A hundred more workmen have been added by 
the Birmingham (Ala.) Rolling Mill. 


Ss. F. Dunn and G. W. Coughenour will locate an 
electric-light system at Scotland Neck, N. ¢ 

Crane & Ford will enlarge their mill at South 
Hadley, Miss., and add an engine and boiler. 

The Cumberland E ectric Light and Power Com- 
pany will enlarge its plant at Nashville, Tenn. 


The Citizens’ Electric Light and Power Company 


is a newly organized concern at Pensacolo, Fla. 
Manufacturing operations have begun at the 


McDonald Brass and Iron 
Texas. 


Foundry at Jefferson, 


The wire-mill at Palmer, Mass , has been sold to 
New York parties, who will open a sash and blind 
factory. 

The Hillsboro (Tex.) Powerand Electric Com- 
pany has purchased a site, and will erect an elec- 
tric plant 

The manufacture of oil paper and oil linen for 
electrical purposes will be established at Schen- 
ectady, N. Y. 


The Hess Storage Battery Company will estab 
lish at Springfield, O., a plant to construct the 


Hess battery. 


The new electric 
land and Akron, O 
construction. 


railway system between Cleve- 
, Will soon be in the course of 


The Union Metallic Cartridge Company will 
put in a 40x96 feet factory at Bridgepert, Conn., 
at a cost of $7,2C0. 


The Manchester (N, 
an order 
started on full time. 


H.) Locomotive Works have 


received for four locomotives, and 





Everything is in shape to begin operations at 
the new foundry plant of the Norwald (O.) Found- 
ry and Machine Co. 

The Wheeler Marine Shafting and Forging Co., 
of Jersey City, has been incorporated by Eldridge 
Wheeler, of New York. 

All departments of the Cleveland (O.) Rolling 
Mill Company’s plant resumed on July Ist, giving 
steady work to 4,000 men. 

The Allentown (Pa) Shoe Manufacturing Co. 
will erect two two-story brick additions to their 
plant. One will be 24 by 100 feet. 

John Marquand and others of Cambridge, 0., 
will build a roliing-mill for the manufacture of 
black plates for tinning purposes. 

The Hess Warming and Ventilating Co. has been 
formed in Chicago, with capital of $10,000, to make 
heating apparatus. G. H. Hess is at the head. 

No. 1 tin mill of the Briton Rolling Mill Com 
pany, of Cleveland, O., has gone into operation 
and two more mills will be put on by August Ist. 

E. T. Hartwell, Oldtown, Me., has commenced 
extensive improvements in his planing-mill, which 
have been rendered necessary by increasing busi- 
ness, 

The Doig Novelty Mfg. Co. has been incorporated 
in Baltimore, Md., and will build works in which 
to manufacture machine specialties. Capital, 
$20,000. 

The plans for the new machine shop for the 
B. & A. R. R. Co., at Springfield, Mass., are com- 
pleted and ground will be broken before the Ist of 
August. 

The Peoria (Tll.) Automatic Filter Co. 
nounced as agp been formed during the 
few days by D. 
of $50,000. 


is an 
past 


. Brown and others with a capital 


As soon as repairs can be m de the Douglas 
furnace at Sharpsville, Pa., will be put in opera- 
tion by the Corrigan & McKinney, of 
Cleveland. 

The Lukens Iron and Steel Co., of Coatesville, 
Pa., is erecting a brick machine shop, 60x50 feet, 
and intends to enlarge the in the 
near future. 


lessees, 


shearing house 


Twenty nine furnaces are now working at the 
Wayne Iron and Steel plant at Pittsburgh. The 
bar-mill is the only department not working double 
turn full time. 

The North Bros. Mfg. Co., of Philadelphia, manu- 
facturers of hardware specialties, have completed 
a n-w foundry building 122x100 feet. It 
capacity for 85 molders. 


has 





DON'T ACCEPT ANY SUBSTITUTE FILE. a 


INSIST ON HAVING 
NICHOLSON. 






3000 


VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER 


SEND FOR 
CATALOCUE E. 





48-inch Planer. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 












ALL KINDS IN STOCK. 

Manufactory, SEEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &c. 


COOKE & CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE | “== 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER. 




















“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. Feed, etc. 


A 
LATHE 





Scroll Saws, 














Circular ree 
Saws, Lathe: of all our 
Mortisers. Machinery. 


Seneca Falls Mfg.Co.,687 WaterSt., Seneca Falls,N.Y 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S810 Walnut St., Philadelphia. 


«@ Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and ge “e oF oe of possame to any one in any 
part of the world who will furnish address. 


2 A 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 
CaTALOGUE FREE! 
| FOX MACHINE CO., 
| 325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 















The Williams Palace Car Co., capitalized at $3,- 
000,000, will immediately begin constructing cars 
in St. Joseph, Mo., to compete with the Pullman 
and Wagner Companies. 

At the Anthony & Cushman tack shop, Taunton, 
Mass., which was recently started up, after a shut- 
down for several years, workmen are running until 
9 0°clock nights on orders. 

The capacity of the Radford (Va.) Pipe and 
Foundry Co. will be enlarged by an additional pit, 
a 96-inch shell cupola, new boilers, traveling 
erane and other machinery. 

The Indiana Steel Casting Company is building 
a ten-gross ton open hearth steel furnace at 
Frankton, Indiana, It expected to be ready 
for operations by August Ist. 


is 
Seven furnaces of the Illinois Steel Company 
are in blast at Bay View, Wis., one at Joliet and 
five at South Chicago. One of the North Chicago 
furnaces will go in blast soon. 


The Beaver Falls (Pa.) Heating and Ventilating 


Co., just organized, will manufacture furnaces, 
heating and ventilating supplies. The capital 


stock of the company is $100,000. 

The Bethlehem, Pa., Iron Co. has shipped two 
armor tubes and one thrust shaft for engine 147 
to Cramps’ ship yards, Philadelphia. The tubes 
weigh 14 tons and the shaft nine tons. 


According to the American Wool and Cotton Re- 
porter, 116 textile mills were constructed or under- 
taken in the six months ending with June, against 


127 during the same period last year. 


The property of Warren Zinc Company, at 
Warren, N. H., has been leased by the Electrical 
Zine Company, of Portland, Me., and business 
will soon be resumed under that name. 

The large nail and nail plate-mills of the Ellis & 
Lessig Steel and Iron Co, (Limited), of Pottstown, 
Pa., were totally destroyed by fire recently. The 
plant had a daily capacity of over 1,200 kegs. 

The Edgar Thomson steel works of the Carnegie 
Co., Braddock, Pa., has resumed in full, giving 
employment to 1,500 men. The plant has been 








exception of the open-hearth, went on when the 
coal strike was settled, and that department was 
put on since. 

Julian Kennedy, Pittsburgh, Pa., has received 
the contract to erect a blast furnace for the Salem 
(O.) Tron Company, which will be 17x74 feet. The 
contract calls for the completion of the work in 
four months. 


Work on the brick building erecting on Front St., 


for the New Bedford (Mass.) Boiler and Machine 
Company, which has been suspended for the past 
three weeks, waiting for lumber for the roof, 


will now be resumed. 

The Sharon (Pa.) Furnace has been leased by 
W.C. Runyon, of Cleveland, and will be started 
on Bessemer pig-iron as soon as coke is available. 
The furnace blown out in April. S. Allen 
Richards will be in charge. 


was 


The MeMyler Car-dumping Machine Company, of 
Cleveland, O., was incorporated yesterday with a 


capital stock of $100,0 0. The incorporators are 
James Pickands, John MeMyler, C. A. Judson, W. 
P. Murray, and A. C. Dustin. 


The J. H. MeLain Co., Canton, O., has issued a 
catalogue illustrating and describing their hot- 


water and steam heaters, of which they build a 
large variety. The illustrations are very complete, 


and the catalogue is a fine one. 

An electric light company has been organized 
at Harrisburg, Pa., to establish at Lancaster, 
same State, an electric system. Among the Har- 
risburgers interested in the enterprise are J. W. 
Cattrell, A. S. Dellone and E. 8S. Herman 

A Pittsburgh dispatch of July 5th, says: All of 
the Labelle iron-mills at Wheeling, W. Va., re- 


this morning, after a 
Six hundred men are 
Wheeling, 


sumed in all departments 
shutdown of nearly a year. 
employed The Riverside iron plant at 
employing 500 men, also resumed, 


The Terre Haute Carriage and Buggy Company, 
at Terre Haute, Ind., are commencing to build a 
new four-story brick factory, which will be 100x60 
feet. It is hoped to have it ready by September. 














closed several weeks on account of the fuel | Between one hundred and two hundred hands will 
famine. probably be employed. 

All departments of the Solar Tron Works at The Totten & Hogg Company, Pittsburgh, is 
Pittsburgh are now on. The entire mill, with the | erecting a lot of rolling-mill machinery for the 
EDUCED PRICES OF L C ’ L f 
ECOUNT’S LIGHT STEEL DOG. 

No. INCH. PRICE.) No. INCH. og 
PES eG | Bisse 1.10 
Bee .35 | Small set of 8—5.50 
Bes ‘a 2 ae ee 
re ee: | eae ees Hed 
a  B avis) 3 we | 

ee i , 85 2 4 i 
eee 134... 1.00 Fuil set of 12—12.00 











Cc. W. LeCOUNT, South Norwalk, Conn. 


‘These goods are for sile by CH ie. CHURCHILL & CO., L’t’d, 2 
Cross St , London, England. 








BORING «xo TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


















© ROBERTSON © 
THOMPSON SHOULD 
$85.00 foran Indicator when you can get either of these for 
$40.00, packed 1n finest cases, finest workmanship, finest mater- 
ial, and the best designs. 
¢ Send for circular of Reducing Wheels, Planimeters, Three-Way 
Cocks and 25 other high grade spec ialties IMPROVED 
HINE & ROBERTSON CO., Straight Line 
@ 61 Cortlandt St., New York. $40.00 @ 


BUILDERS IRON FOUNDRY, 


PROVIDENCH, R. I. 


Made from mixtures that in high tensile strength and elastic 


BRONZE CASTINGS, 


limit meet the 


exacting requirements of the United States Government. 


wc AND SOUND 
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ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, 


‘ETC. 





SLOW SPEED, aie 

enea MECHANICAL 

oe... CONSTRUC- 
BALANCED. TION. 





P.H.&F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 
8. 8S. TOWNSEND, Gen. pte 163 & 165 a a St 
COUKE & CO.. Selling Agents NEW YORK. 








In Writing Please Mention This Paper. 


WORTHINCTON 
CONDENSERS. 


ACCRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St 
PHILADEL P HIA, 607 Arch St. 
CLEVE LARD. 24 South Water St. 
‘HICAGO, 185 to 189 Van Buren St. 


ST. LOUIS, Lighth and St. Charles Sts. 
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Cumberland (Md.) Steel and Tin Plate Company, 
and the Irondale Steel and Iron Company, of Mid 
dleton, Ind. The company is now making a large 
double muck and bar shear for the Whitaker Iron 
Company, of Wheeling, W. Va. 

Hine & Robertson Co., 61 Cortlandt street, New 
York, bave furnished a set of three indicators, 
three wheels and three planimeters to the Easton 
Traction Co,, Easton, Pa., which the builders be- 
lieve to be the finest set of instruments, including 


case and all belongings, ever put up. One elegant 
case contains all the instruments. 
The Kansas City Steel and Iron Works will 


They will 
years ago for the 
but not used. The new 
men at work as 
operation. Car 
will be manu 


definitely locate at Argentine, Kan. 
occupy a building erected some 
manufacture of radiators, 
company will put a force of 50 
plant can be put in 


appliances 


soon as the 
couplings and other 
factured. 

The Reading (Pa.) Iron Co. is now finishing a 
shaft 19 inches in diameter by 36 feet long, with 
cranks, and has also under way another finished 
shaft 24 inches in diameter by 20 feet 6 inches, A 
new system of assorting scrap has been adopted 
lately which will minimize the danger of the mix- 
ing of foreign material, occasionally found in 
blooms and forgings 
steel- mill of the Scottdale 
(Pa ) Iron and Steel Co., has been completed, and 
will be put in operation within a few days, Over 
300 men are now given employment. The addition 
to the machinery of the plant consists of two new 
finishing rolls, a train of cold rolls, with the re- 
quired annealing, and heating furnaces, etc., and 
a battery of three boilers. 


The addition to the 


In connection with the announcement that the 
Schenectady (N. Y.) locomotive works will start 
Monday on a new order, the information 
that the Edison General Electric Company has 
received a large contract for more than 100 electric 
motors for the Metropolitan Electric Railway 
Company, of Chicago. This is grateful news for 
the unemployed mechanics of Schenectady. 
Troy Times, June 29th. 

The 
write us; 
contained in 


comes 


Batavia, N. Y., 
been interested in an article 
excellent paper under date 


Johnston Harvester Co., 
We have 
your 





June 28th, by Frank Richards. We are desirous 
of securing an dir compressor that may be used 
for air lifts throughout our foundry, and in a few 
other places. We are also desirous of using the 
same compressor for vaporizing crude oil in our 
blacksmith shop. Have you or Mr. Frank Richards 
any information at hand that would be of use to 
us in securing the best and most reasonable com- 
pressor, and probably a reducer, for this purpose? 








Machinists’ Supplies and Iron. 


New York, July 7, 1894. 

Tron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, ¥12.50 to $13.00; No. 2, 
$11.25 to $12.00; Gray Forge. $10.25 to $10.50. South- 
ern brands are quoted at $11 50 to $12.25 for No. 1 
Foundry; $10.50 to $11.09 for No. 2, and $10.00 to 
$10.25 for No, 3. 

Antimony The market is dull and weak. We 
quote L. X.. 8%c. to 9¢e,.: Cookson’s 10c. to 104%e.; 
Hallett’s, 8.50c. to 8 60c., and U.S. French Star, 
10¢. 

Lard Oil—Prime is quoted at 55de. to 57e. 

Copper—The market is steady, but’ without busi- 
ness of any importance. Lake Copper is quoted at 
914 cents for spot. Casting Copper per car load is 
quoted at 8.70c. to 9 00c. 

Lead— The market remains firm Supplies are 
searce for prompt delivery, and prices are steady 
at 3 40c. to 3.42%e. 

Spelter—The market is steady, at asked, 
and 3.35¢e bid for spot. 

Tin The market is 
asked, and 19.25¢. bid. 


WANTED — 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


3.45¢. 


quiet. For spot 19.30e. is 





Wanted—Sit. by young Ge rman draftsman; tech. 
education; 3 years’ experience. S., AM. MACHINIST. 


An exp’d designer and draftsman on fine mach’y, 
wants a position. Box 113, AM. MACHINIST 


draftsman wants pos., machine 
Box 116 Am. Macu. 


Practical mech. 
tools and general mach’y. 

Wanted—An exp’d designer and draftsman on 
electric traveling cranes. Box 118, Am. Macu, 
Mech. grad. 
Ww m. 


from tech. school and 5 
Dieter, 657 Kosciusko St., 


Draftsman 
yrs. exp. Want pos, 
Brooklyn, N. Y. 








BSTABLISOHESD 


CLEVELAND TWIST DRILL CO. 


IN 1874. 


100 and 102 Reade Street, New York. 

$5 Queen Victoria Street, London, Eng. 

5 Nene Promenade, Berlin, (.. Germany 

Cor, Lake and Kirtland Streets, Cleveland, 0, 





Lathes, Planers, Drills, Shapers, 


Boiler Tools, Steam Hammers, ete. 
Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 

IRON PLANERS. | ENGINE LATHES, 


19 in. x 3ft Wheeler. 11 in x 5 ft. Phila. 
20 * x 4“ Lathe & Morse 13 xX 6 Blaisdell. 
24 x 4° Blaisdell l4 x 6° Reed. 
24 x 5° New Haven 16 x 6°‘ New Haven. 
24° x 6‘ Powell * Latest.’ 16 x 6and & ft., Ames, 
26° x 7°*N.Y.S. Eng. Co. | 18 “* xX 8 ft.Putnam 
26 x 8‘ Pease. 20 ** x 10 ** Fitehburg. 
80 ‘* x 10 “ Pease 24 x 7 Otis 
32 “x 6 Wood Light. 24 ** x 12 ** Putnam, 
36 ** x10 * Gleason. 30‘ x 10 ** Prentiss, Taper, 
60 4‘ Heavy Pattern. at x Le oy ag Bie 
iat om 35 * x 15 * Hewes & Phillips, 
SHAPERS. 36 x 18 ** Improved Style. 
6 in. Stroke, Crank. 48 ‘* x 17‘ Hewes & Phillips, 
Rg Gould. S4 x 18 * Lincoln. 
9“ “ Hewes & Phil. Pit Lathe, 72 in, 
1“ Hendey. RS 
16“ = «Gould & Eber. | HAMMERS. 
a “Triple Geared. 50 Ib. Helve. Bradley, Up'g't. 
© 300 Steam, Ferris & Miles, 
DRILLS. 800 ee as 
22 in Swing Prentice, 1200 * Drop with Lifter, Farrel 
26 ** Lodge « Davis. F'd'y's Make, 
26 °° ‘ Prentice Frictior . 
36° Cinti, comp ile te BOILER TOOLS, 
48 o Old Style. Rolls, 6, 8 and 10\« ft, 
Radial Drill, 86 in, complete Boiler Shears, 30 in, gap. 
MILLING MACHINES, | Flange Clamps.6 ft. 
B & S No. 1 Universal with MISCELLANEOUS, 
Cutters, Arbors, &c = All order Acme. 3% in. Bolt Cutter, 
Garvin No.3 Bk Gears auto. fd Bor and Turn. Mill, 38 in, 


Cincinnati No 2 Bk. Gs. auto. fd 
Pratt & Whitney, ‘Lincoln.’ 


Vert Turret Borer B. & 8. 
) Slotter, 10in. Stroke, 


J. J. McCABE, 


E. P. BULLARD’s |!4 Dey St., 
NEW YORK. 


N, Y,Mach’y Warerooms. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


DROP HAMMERS, 
SHEARS AND 
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= SPECIAL MACHINERY. 


The STILES & PARKER PRESS CO. 


BARGAINS IN SECOND-HAND MACHINERY, 


ENGINE LATHES. 





DRILL PRESSES. 


1l2in.x 5 ft. Geo. Gage. 2 10in. Milliken Bench. 

114° x 6 Bozart 110 ** Gardam Sensitive. 
115 °* x 8‘ Fitchburg 110 “ Three Spindle Slate. 
116" x 6° Perkins. 1 No. 1 Two Spindle Garvin, 
116° x 7‘ Bement 1 ** 2 Three 

116°* x 6“ F.E, Reed 2 Soo “s 

118 x 6 ‘* New Haven. I 3 Six S 

118 x B* Pease 1 5 ft. Niles Radial, 

120“ x 6* Bullard. 15 ‘* MeNaull Universal Radial 
129° x12 °° Fifield 1 7‘ Alfred Box Universal Ra- 
1 x 


37 x14 Old Style. ais. 
" 1 9 ft. Holly Mfg, Co, Radial. 


> ERS . ony 
PLANERS, SCREW MACHINES. 
1 16in, x 16in. x 3 ft. Belden, 1 No, 5 Brown & Sharpe. 
1 22° “24°L.Pead| 3 * 3” a 
1 24 x24 °' x 6° Novelty 1 ‘** 3 Windsor Machine Co, 
Iron Works 1 24) Pratt & Whitney 
1 24in. x 24 in. x 10 ft. Pease 1 1M6in. x 5 ft, Flather & Co 
Planer C 118 ** x6 ** Hendey Mach. Co. 


1 28 in. x 28 in, x 7 ft. N. Haven, 


MILLING MACHINES, 





SHAPERS, 1 No. 2 Garvin. Hand, 

: : Garvin, Power, 
1 6in, Boynton & Plummer, 1 ** 2 Garvin, Power 
210° Juengst Crank 1 0 Garvin, Universal 
210° Wood and Light Tray 1 * 5 Brainard Standard 

erse heat $ *§ 2 Garvin Lincoln, 
115in Juengst Friction 1‘ 4 Garvin Rack Feed, 
118° Putnam Traverse head 1 Garvin Heavy Slab Miller, 


Also, a large number of other machines 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK 
Also 51 North 7th St., Philadelphia, Pa. 


Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington S8t., 
BROOKLYN, N. Y. 


Write for complete list 














FOR 


SHEET METAL WORK, 





_ PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 








"NIAGARA STAMPING AND TOOL 6O., 
_ BUFFALO,N. Y. 


| TOOLS | 


Wanted—A master mechanic to take entire 
charge of shops employing 25) men; must have 


Box 109, AMERICAN MACHINIST. 


A mechanical engineer with experience in de 
signing machinery and in hand!/ing men, desires a 
position. Address O. Hi. O., AMERICAN MACHINIST. 
Expert machinist and toolmaker had to give up 
his own busine-s: open for engagement as fore- 
man; good refs. A. B., AMERICAN MACHINIST. 


wide experience. 


Experienced machinist desires pos. as assistant 
supt. or foreman, well up in piecework m+ thods, 
can handle men to advantage, and can duplicate 


work; best refs. Energy, AMERICAN MACHINIST. 
(The above advertiser, ‘Energy’ is requested to 


send his name and address to the AMERICAN MA 


CHINIST. |] 


Wanted—Machinist to take charge of the erect- 
ing department. Must be competent and ener- 
gelic; exp. with presses and shears desirable. 
Give references.and state wages wan'ed. Niagara 
Stamping and Tool Co., Buffalo, N. Y. 


A chief drattsman and designing eng’r has ex- 
tended exp. ou multi-cylinder Corliss & bigh-speed 
engines, gas engines, air compressors, hoisting, 
mining and transmission mach’y, desires pos. ia 
N. Y. City or vicinity. H. L.. M. MACHINIS’T. 


General and business manager wanted for large 
steel casting concern, with large important special- 
ties Only those familiar with the manufacture of 
steel,and of proved high executive and business 
ability need apply. Wilson, 51 Tribune Building,N.Y. 


Wanted position as foreman or superintendent 
of foundry; capable and of large experience in all 
classes of foundry work: well up in modern meth 
odsand apphances and can handle men to advan- 
tage; Al references. Box 115,AMERICAN MACHINIST. 


Young designing eng’r has several valuable pat 
ents pertaining to steam eng’ring & a varied ex 
perience through the first shops of the country is 
thoroughly posted on land eng’ring home & abroad 
seeks engagement with aconsuli'g and constructing 
eng’r in N. Y. C., Boston or Phila., 8S. P., Am. Macu. 





} MISCELLANEOUS WANTS + 

Advertisements will be inserted under this head at 
85 centa per dine, each insertion. Copy shouid be seni { 
reach ue not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care wil{ 
he forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

For Saie—Secon4-hand drill presses.,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J. 

Wanted—To buy good second-hand tools. Box 
83. AMERICAN MACHINIST. 


For Sale—* Zerah Colburn’s Locomotive Engi 
neering,’’ 2 vols., strongly bound, unsoiled, $7 
Box 117, AMERICAN MACHINI-T. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circuiar to Geo. Richards, M. I. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

Do you wanta picture of the famous Locomotive 
“999%” Send 50 cents for our fine copper plate 
transparent picture (14x28), showing all parts inside 
and ou/side, ali named and numbered, on satin 
gloss paper, tor framing, educational, beautiful, 
correct. Locomotive Engineering, 256 B’way, N.Y 

Wanted—A first class Magneto; adaptable to 
ignite the charge of a gas engine. A suitable 
ponus will be paid for drawings and specifications 
for the building of such a magneto, if there is 
none offered by the trace. Address X. Z., AMERI 
CAN MACHINIST, 

An engineer’s widow has a comp!ete set of back 
volumes of the AMERICAN MACHINIST Since 1881, 
which she wishes tosell together with paid-up 
subscription to AmERicaAN MACHINIST, for $20. 
Some of the volumes are bound and some. un- 
bound, but every number is in perfect condition. 
Address Mrs. 0. A| Lanphear,. 967 Dennision Ave., 
Columbus, O. 
















om Chas Churchill & Co., Ltd., 


AMERICAN GAS FURNACE CO. 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 






ENGLISH AGENCY? 
21 Cross St,, Finsbury, London, E. C., England. 








Endorsed by Practical Mechanics Everywhere, 





DETROIT TWIST DRILL Co., DETROIT, MICH. U.S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Send for Catalogue. 





MACHINERY Bal BARGUIMS. 


ane Post Drill. 

aie Auto. Feed to 
for Butt Drilling. 15 
1, 2 and 3Spindle Sensitive with 16 


llin. x 5ft - Eng. L athe 

Table | 14 ‘* 6 * 

6 and 8 ft. Eng. Lathe, 
5 6,7 and 10 ft. Eng. 


and without Power Feed. ow * ey an is . 
2, 3and ¢ Spindle Gang Drills 20 . 6,7, 8and 10 ft, R 
20 24, 26, 28, 30 and 44in. ** 21 10 and 13', ft ‘ 
Min. Swing Post Drill —. * = a A 
> ft. Arm Radial Drill. 25 16 and 24 
l2 in. Stroke, l6in,x 1l6in.Crank 26 ‘ 10'4 

Planer, 32 “<' : 
16in.x4 ft. Planer 35 13 Fs Wee “6 
2¢ ** 4,5 and6 It, ! lane I 52 ‘ 35 + 8 6s 
ie Lay 57 in. Double Head Driv- 
30° 5, 8andlo: ing Wheel Lathe. 
60 20 Be ment Car Axle Lathe, 
72 25 144 & 2in, Bolt Cutter Schenk's, 
9,12, 16 24 and 26 in, Stroke 7 Spd’; Nut Tapper, pene : 

Shaper. 2 Spd’'l Profiler, No. 1t \ 
10 in, Stroke Slotter No.1, 2 and 2's Screw ‘Ma hs, 
Hyd. Rivetting Machine P.& W. 

Crane, Both Al. No. 1 Lincoln Pattern Miller, 
Punch and Shear Haud Millers, Screw Slotters, 
Plate Planer, Mill and Cutter Grinders 

Lot of Miscellaneous Machinery, Engines, ete. Send for 


Latest List. 


GEO. PLACE MACHINE CO., 


145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


__NEW YORK. 


Offices: 





SECOND-HAND MACHINE TOOLS 
FOR SALE AT LOW PRICES. 


50 Driving Wheel Lathe. N. Y. S. E. Co.’s make. 


Fair order. 


36” x 36/7 x 10° Sellers Planer, single head. Good 
order, 

34’ x 846’ Putnam Engine Lathe, rod feed, screw 
and compound rest. Good order. 

26’ x 8 Pratt & Whitney Chucking Machine. Very 


qood order, 

12’ x 4’ Pratt & Whitney Engine Lathe, with taper 
attachment. 

1 Pratt & Whitney “Grant Pattern, 
umn, Double Head Milling Machine. 

222’ Pratt & Whitney Manufacturers’ 
two-spindle attachment. Good order. 


E. P. BULLARD, 
145 BROADWAY (Room 6), NEW YORK. 
BRIDGEPORT MACHINE TOOL WOBES, BRIDGEPORT, CONN. 


** Double Col- 
Good as ne ww, 
Drills, with 





iF YOU WANTANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR ileal? DROP LIFTERS - 








order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
— prices for either machine or the goods, whichever may be desired. 


> Bicycle and Labor Saving Machinery a Specialty. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 








Cleveland Machine Screw Co., 


CLEVELAND OHIO, 


STEEL BALLS 





SEND FOR 
CATALOGUE. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
EOOLs, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
® Machinery. 











Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & Go 333 Bast 56th St 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orin part 
by Electricity. 





NORTON EMERY WHEEL CO., 
WORCESTER, MASS. 


ILLUSTRATED CATALOGUE FREE. 









Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, Po 





CRANES. TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





| Sa 5 = Sian iwi i ny i em 
ern MMA 





ee. 0 FOR saeco E. 












wacnsed AND BEEKLEY, 






2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not Jose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


olumbia” Vernier 
alipers, Etc., 


Are Highly ENDORSED and WORTH your 
CONSIDERATION. Send for Catalogue and Prices to 


E. G. SMITH, Columbia, Pa. 


THE PERFECT DRAWING TABLE 
se With Adjustable Parallel Ruler, 
More Reliable Than The Old T-Square. 
30x42 36x48 36x60 
$30. $35. $40. 
Af) Henry J. Hughes, 
A 360 451 STREET, 
BROOKLYN, N.Y. 
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Over 12,000 in use, 
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VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


UNIVERSAL 


Fi Ke diy 





TRIMMER. 


Thousands in Use. | 


Adopted exclusively 


AY 













by Leading Manufacturers. All alll 
Manner of Joining, Trimming eb 
and Angling done by a stroke = & 
of Lever, 2 
Sa S 
ss © 
PERFEC WORK, ac & 
= 2 
SATISFACTION. =5 

a 


American Machinery Co. 
Detroit, Mich.,U.8. A. 


Cable Address, ‘‘TRIMMER.’’ 


YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
{n quantities, write to THE JonEs Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


LARGE 








A 


sSIZ Eo. 








ices 
Combined drill and coun ersink for centering lathe work. 
ountersinks 7, drills fy and 
10 - 43 / 
. hw us Tory 1.50. 

"Back. 


Price per doz. $3.00. 


se. 





; ‘ 
ei 1é 
sent post-paid in U. S. or Canada 

J.T. SLOCOMB & CO., Providence, R. I. 





RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for bac k numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the! 


articles, our stock is now limited to 
complete sets, with tne exception | 
of two or three issues,and orders can 
| hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
| text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5 00, post paid, 
and toany foreign country for $7.00. | 


Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
203 BROADWAY, 
NEW YORK. 





The Sample 
Talls the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


The National 
Feed- Water 
Heater 





ul ania) il 

The National 
Pipe Bending 
Co. 


s2 River St 
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New Haven, (Ct. 
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Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd. 


Windsor Locks, Con 


Ask your nearest Dealer, 
Manufacturers for 


THE LATEST 
> |MPROVED DRILL CHUCKS, Ge 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 





or send to the 


Style B, Two-Jaw. 
,21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


n, U.S. A. 





“CUSHMAN’ 


Screw Machines, 
work. . 


5 


CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS, 


The “National,” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION. 


3 ) Est’ d 1882, Strongest. Easiest to 

change. Best finish. Reversible 
7 Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipment. W. WHITLOCK, 
renee St..N. ¥.—Wor ks,Hoboken,NwJ. 


WE LEAB, OTHERS FOLLOW. 


Sweetland Combination Chuck, 
\ Reversible Jaws. Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE. 


The HOGGSON & k PEMTIS MFG. CO., New Haven, Conn. 


—o 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Fquipment Co., 
225 DEARBORN ST., CHICAGO. | HARVEY, 
New YORK OFFICE, 182 FRONT ST. ILL, 
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SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN Si 


BROOKLYN, N. Y 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
¥ew York Agent, CLEVELAND FOOTE, 47 Broadway- 


Special Screws and Stads 
We in Brass or Steel. 








=I C4 Gear Cutting, Sheet Metal Stamp- 
N La ing, Automatic Machinery built to 
ers ¥ order. Send sample or drawing for 
hie estimate. 
mos SITTMANN & PITT, 
==) Ba 353 ADAMS ST. BROOKLYN, N.Y. 





‘* The Mills of the Gods Grind Slowly,’’ 


BUT NOT 80 OF 


vF Lathe Centre Grinder 


Just the Tool for You. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn, U. S. "A. 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 





Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CO., 


8END FOR CATALOGUE, New Britain, Conn. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promene ude No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





THE 


Oneida Mite, Chuck Ci, 


ONEIDA, N.Y. U.S. A. 


Manufacturers of The Mon 
arch Lathe ¢huek and Little 
Hercules Drill Chack, Write for 
catalogue direct, orto 


CHAS, CHURCHILL & C0., Ltd, 
21 Cross Street. 
Finsbury, London, ENGLAND. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System.  Infor- 
cheer- 


® fully furnished. 


Ene Albro-Clem 
Elevator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 


For Reducing and Pointing ry 
ESPECIALLY ADAPTED TO POINTING WIRE 
» RODS AND WIRE FOR DRAWING, 

For Machines or Information address the 








mation 











TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 


Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 




















STATIONARY STRAICHTENER. 


HYDRAULIC MACHINERY, 


Presses, Pumps, Punches, 
Jacks, Valves, Fittings, Packings, 
ACCUMULATORS, 
Send for Catalogue D. 


THE 
2. & §, Hydraulic Machinery Works 
WATSON & STILLMAN, Preprictors, 
204, 206, 208 and 210 Bast 434S1., NEW YORK 
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WE BUILD 
18 STYLES, 27 SIZES 


MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


TOOL AND MACHINE WORK. 


IMMEDIATE ATE DELIVERY 
Can usually be made of any style or size. 






MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


(2 Write for Our 1894 Illustrated and Descrip- 
tive Catalogue. 


—— THE GARVIN MACHINE C0. 
Laight & Canal Sts., New York. 
Also 61 N. 7th St., Philadelphia, Pa. 

14”, 16”, 18”, 22” and 24” 


NGINE LATHES, 
52”, 80” and 120” 


RADIAL DRILLS. 


67 8 Canal Bt. Dietz, Schumacher & CO., 
Cc H | CACO, | i's Cincinnati, Ohio, U.S. A. 


CHUCKING LATHES 


22", 











NEW No. 15 MILLING MACHINE, 





ATTENTION. ¢ 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE 
ROOMS OF 


Dawson & Coodwin, 











12”, 15”, 20", 30”, 37’. 


20” and 26” Friction Head. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 
LATHES, 
= SCREW MACHINES, 


Pov — Back-Geared, 114’’ Hollow Spindle, Pp LA N —E RS AN D gS H A fe E RS. 
Engineering Courses for Special Students. 


The Bromfield-Pearson Technical School, 











SEND FOR CATALOGUE .. 


PURDUE UNIVERSITY, 


COURSES IN 
Mechanical Engineering, 
Civil Engineering, 
Electrical Engineering. 


of Tufts College, offers exceptional opportu- 

nities to students who wish to pursue a two 

years course in Engineering or who may 

Fine Shops and Extensive Laboratories for Advanced | (Sire to fit for the Engineering Courses of 
Experimental Work. 


Address, Secretary PURDUE UNIVERSITY, 
LA FAYETTE, IND. 


‘BEVEL GEARS, 


Cut Theoretically Correct. — 
For particulars and estimates apply to 


HUGO BILGRAM, 


the college in one year. For information 


apply to 
GARDNER C, 


TUITION FREE, ANTHONY 


Tufts College, Mass. 


Dean, 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 













Adjustable | Blade Bes, 


MACIMINST, 
uccessor 1g in. to 2h in. 
BREHMER BROS., Send for New Pamphlet. 





440 N, 12th St, Philadelphia, Pa, JAMES A. TAYLOR & CO. 


ia; 
IN USE t 
rer 


Second Largest Builders in the U. 








S. of : 


13 and 20 Crank Shapers 


Stroke adjustable while running. 

Stroke always positive. The vise is 
swiveled, and centres furnished. 

Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and 
Rapid. Write us. 


— THE SPRINGFIELD MACHINE TOOL CoO., 
Ph fenagies 15°’ and 20 ’ Crank Shaper. SPRINGFIELD, OHIO. 


AANA AAA Senda Shi inosnSsincoeinncsninsnnnn anani srry 


EeESISEEERSSEEEEEOL 


iitiit riiih 
SCTE STSSES STETERSTESET SES SELERE TST ORES OTaSERET 


eprerritee 

















Lstand, Faucowe & Norron Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


DROF ie INeS 
TORN DON 


“Sp pill 


STUART'S PATENT COMPRESSION WEDGE COUPLING. 


NO & KEY> SEATING. 
SLIPPING. 


CHEAPEST in MARKET, also the 
SIMPLEST and BEST, 

















SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R, J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 








LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

AS GROWING RAPIDLYinFAVOR 


The Highest Award at the World's Col World's Columbian Exposition. 
The most useful tool 


re most usetsl too! RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 









AMERICAN WATCH TOOL CO. 








The Van herman Universal Bench Lathe. 


With attachments, com- 
prises in one machine : 
LATHE, UNIVERSAL MILLING 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER, 
The best tool onthe market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 





@ROBET 4 2 4 
SWISS FILES. 


OWN | 4 Oj pe 4 S 





SEND FOR CATALOGUE. 


DRCESTER MACHINE SCREW co. 








Manufacturers of Set, Cap ‘& 
Machine Screws, Studs, etc. 








NEW BENCH DRILL. 


Flat Belt, Rack and Pinion Feed, 
(Write for Circular.) . 
D’AMOUR & LITTLEDALE, 204 E, 43d St., New York. 











y P, BLAISDELL & CO., 


Manufacturers of 


4 Machinists’ Tools, 


WORCESTER, MASS, 











THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 


LANDIS BROS,, WAYNESBORO, PA. 


MANUFACTURERS OF 


Universal and Plain Grinding Machines. 


hese Machines are built upon most approved methods, 

First class in every particular ; a trial will convince the 
unprejudiced. Placed upon their merits. Machines in 
stock. 








SEND FOR CATALOCUE. 
England: Chas. Churchill & Co., 21 Cross St., Finsbury, yuo 
London, E C. 


France and Belgium, Ad’Janssens, 16 Place de la Repub- 
lique, Paris 





No. 3 UNIVERSAL GRINDER, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













| F. E. REED 60., | 


Worcester, Mass., 4 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, {11 Liberty St., New York. 
60 South Canal St., Chicago. 








W. C. YOUNG MFO. CO, "ia 
Foot Lathes, Engine Lathes 


SHEARS AND PUNCHES. 


Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 











will do better nor more than ours. 
ascertain just what it'll do. 


A JILier’s PrRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 


No machine 
Get our book and 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 

















LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 





PRENTICE apna, Mass. 






/ First-Class Manufacturers’ 
Lathe at low 
prices. 
14 and 16 inch swing. 


Maken rs of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Drillin ig and 
Countersinking Mac hines, for ship plate and bridge work, 
Special Drilling Mac hinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed, 
with single or double back-geared heads and any style of rest, 
with or without taper attachment. SEND FOR CATALOGUE, 


FOREIGN AGENTS: 
CHAS. CRURCHILL & C0., L'v'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France, 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
Abaotately 





ecurate. 


S. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines, 


y | 129 Worth Street 
~—@ NEWYORK. 


: 

J corriwaveicuton® svRacuse.n.y 3 
cememtpmen ad 
* MACHINISTS SCALES, 


PATENT END GRADUATION. 
We Invite Com a bs | Aopatecy vit an others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, a, 




















BORING 





AND TURNING MILLS. 


A strictly first-class tool at a moderate cost. 
We want to show you the results our machines 
have produced. 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~w” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


hil TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


*RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


2 BY 24 FLAT TURRET LATHE. SEND FOR CATALOG. 
ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals. Practical, all around, eve as 
Tools. Over 10,000 already in use. Two hundred working in J. A. Fay & 
Egan Co.'s Shops 


MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 
’ 7€e78 Edgewood Ave, - CHICAGO, ILL. 
SEND FOR CIRCULARS. 















SEND FOR CIRCULAR. 








Capacity 
2 in. diameter, 













Lathe and 
Planer 
Tool, 








Feb. 28, 
Patent applied for Cuas. CHURCHILL & Co., Ltd., London, Eng., Agents. “ig #iag 1880 
‘>, UPRIGHT DRILLS. 
g Thoroughly made, quick to WI {A T S TI | E MATTE R 
operate, stiff and powertul, ere a 
capacity. Built for service. Be 
y drill in the market for all aro "und = ; > : 
purposes, All sizes from 21 in. to 36 With our new Cutting-off Machines ? 
in. inclusive. For sale by leading ma. 
chine tool dealers. Write and find out. 
Worcrsrer, Mass. 
Mr. J. Snyper, Worceste fass 


Dear Sir :—The 25-ine 

bought of you two ar 

mste “a ¥ 
pre ved to be 

rnd drill t the 

is an equally goor 


HurRLBUT ROGERS MAcu. Co., 
SO. SUDBURY, 


“SHIT 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING AND MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 


MASS. 





a Be size fur rnis it “dt 

1 to DI 
Re <p etfully, 
kF. E, REED 


J. E. SNYDER, 


Worcester, Mass, - U.S. «. 


STRANGE, BUT TRUE!! 
Tre New Process Raw Eins Gears 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 








They No 


neque 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y.,U.S.A. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
= \ quarter turn belts and 








== 


a 
se 








NOIsSELEss. 
Hi 





= bevel gears. 


T. R. ALMOND, MFR. 
83 and 85 Washington Street, | 
BROOKLYN, N. ¥. | 





4000 STUDENTS 





W. D. FORBES & CO., 


1300 HUDSON STREET, 


HOBOKEN, N. J. 


FINE MACHINE WORK OF ALL 
KINDS WITHIN THE RANCE OF OUR 
TOOLS IS DESIRED. 





MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 






XWE OALO STAMP W's) 
123 CHAMPLAIN ST. 
CLEVELAND. OXH/0. ) 
SEND FOR PRICE LIST NO. 4. 





WORCESTER, MASS. 


Manufacturers of 


: Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., Lt'd, 








21 Cross St,, Finsbury, London 





MABE YOUR TOOLS WITH A STEEL STAXP, 


BOYNTON & PLUMMER, 


ial! Omen LATHES 


For Electrical 
and Experimen- 
Sn tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in com 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W.F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross ST... Finsauray. LONDON, Ps C.+ ENG 


66 CARDEN ST., BRIDCEPORT, CONN. 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


No. 3 C, Forbes’ 
Patent Die Stock. 
Range 244 to 6 inches R. H. 
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MANUFACTURERS OF 


2 MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
— Pulleys, Hangers, Couplings, Etc. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 


WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 








i Ty F HLSTATTER C0., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. | 





BO O900000 9000000090009 08 
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 STARRETT’S PATENT 


Stair Gauge 


No. 110, — For Aine gs in nettoss 
braces, stairs, etc .d with any car- 
penter’s steel s Square. C an be adjus fod to 
any pitch or angle de cpa Made in the 
shape « f a steel ang ‘5, 36 in. thick, 
gre fo straight and ssicheat plated. 





PRICE, 18 in., $1.00; 
of Fine Tools free. 


L. S. STARRETT, 
Athol, Mass., 


28 in., $1.50. 


Pe ee 


atalogue 
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~~? ADJUSTABLE: HOLDERS 


\F Po INCANDESCENT LAMPS. 
-.  & OCWHITE CO. WORCESTER. 


SS SEND FOR CIRCULARS. 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. 










PLANERS. 





Accuracw, 


That’s what you want and what 
we furnish. 


THE STANDARD TOOL Co. 
ATHOL, MASS.,, U.S. A. 
Makers of Machinists’ Fine Tools. 


Catalogue Free and Tools Warranted. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH, 





THE PERKINS DRAW STROKE TRIMMER, 


An Indis pensable went 
for all ood- 
workers. Latent and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








MANUFACTURERS OF 


STEAM 


I\THE BUFFALO STEAM PUMP GCO., 


BUFFALO, N. Y. 


PUMPS 


FoR ALL SERVICES. 


NEW YORK OFFICE, 


76 JOHN STREET. 











24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED Pi UNGFR PUMP. 


pala IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PuMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 





LOWVILLE 


PU 


For Boiler 
Feeding, 
Elevator 
Work, 
Pulp Mills, &2 





MANUFACTURERS OF 












IRON WORKS CO., ‘owyyte 


PS 


and 

other 
purposes, 
7 Send for 
Circular. 























uc VOLUME Af Tht IMERICIN HICHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive. may 
still be obtained. but must be ordered soon, as 
our stock 1s nearly exhausted. Price. unbound, $3.00 per 
volume. postpaid Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1893 are now carried in stock. Only complete volumes furnished prior to 1893. 


AMERICAN MACHINIST, 


203 Broadway, New York. 





ARTHUR'S PATENT, SEPT. 22,1891 





ARTHUR'S “ " UNIVERSAL " ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


Rage sae THE ARTHUR C0., Gen’! Machine W: orks, 


86 John St., N. Y. 





THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
keyways either straight 
or taper through work 
of any diameter, shape 
or size. By means sot the 
improved upper guide 

r, the tool is held 
rigid insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 
: and exact duplication 
— of same this machine 

2— has no equal. Send for 








— illustrated catalogue 
qnetetennr s new rule a Standard Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt. Toledo, Ohio. 





THE HENDEY MACHINE CO., TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROVED SHAPERS, PLANERS AND ENGINE LATHES, 


























scale. 











We have 
lathes, as per this cut, 16 inch, 18 
inch and 24 inch swing, of various lengths 

of bed (all new), 
very low figures. 
ing this style of lathe, and are now making 
only the improved 


HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 
We have 
showing this lathe fully, and also price 
lists of the same, 
application. 
antee to be strictly first-class in every way. 


Agents: CHARLES CHURCHILL & C0., Ltd., London, Eng.; SCHUCHARDT & SCHUTTE, Berlin, Ger.; EUGEN SOLLER, Basel, Switzerland. 


a few of our common engine 
+ iad 21 


ahich we will sell at 
We have stopped mak- 


illustrated catalogues, 


which we will send on 
These lathes we fully guar- 




















1894 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
_ Slow Speed, Medium Speed Simple, C"mpouni, and Tripls Expansion 
ond ih Syed Engines, Enginss, High Pressure Boilers, 


Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


> Buckeye Engine Co. 
= No. 26 Franklin Ave, 


— 














SALEM, 0. 
ALBANY STEAM TRAP CO., ALBANY, N.Y. 
RETURN | AUTOMATIC 
STeSPECIAL STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


ge Renewable Seat and Disc 


VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d & Walnut Streets, 245 Lake Street, 
Philadel phia. Chicago. 


New York Agency, 18 Vesey St. 


35,000 SOLD. 


& MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 

. NATURAL GAS, 
PRODUCER GAS, 

an OR GASOLINE. 











2 styles, Built from 1 to 60 Horse Power. Send for Circular. 


Also Mfrs. VENTILATING FANS, 


BACKUS pf ATER MOTOR CO. ote ark,N. J. 





“OTTO" GAS ENGINES AND PUMPS. 





Consume 

















STRONG, WELL te STEAM 

25 to 7% Per Cent. Less Gas than ANY $12 to 100 Horse Power 
other Gas Engine doing the same work. Ba We ‘Every Engine _- Adapted to Heavy, 

Pay tested under aN Continuous Work. 
WEBER GAS & GASOLINE ENGINE. ‘ealiegee? \ SUIFARLS 
Simplest and most economical - Tubular & Firebox 
engines on earth. 

Fully Guaranteed. x BOILERS 


ia A boy starts it, requires only a 
Mi few minutes’ attention a day. 
fy Guaranteed cost of running 1 
iy cent per hour per H. P. Write 
for catalogue. Address No. 414 
Southwest — 
WEBER GAS AND 
y GASOLINE ENGINE CO. 
Kansas City, Mo. 


CHAN INDLER TAYLOR co. INDIANAPOLIS, IND 


CARS bila CONE CO. 


HANGING AND STANDING 
CONES, 


sig) MADE IN ALLSIZES. 
Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 
No. 85 WATER STREET: 
BOSTON, MASS. 





















CATALOGUE OF OVER 300 
PAGES SENT ON AP- 





<< 
pole | 


LINE IN THE WORLD. ee 


SEGAL Rg works] 
35 HARTFORD ST. BOSTON, erry: 


SEND FOR 1894 CATALOGU 














JUST ISSUED. 
““‘USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the use s of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy plate paper. Price, $1.00, postage paid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, The Van Nostrand Co.;G. P. Putnam's 
Sons, of N. Y.; Damreil, Upham & Co. (The O.d Corner B: ~ § Store) , Boston, Mass.; R¢ obert Clarke & 
Co., Cine innati, Ohio; The American News Co., and any book-seller.. 


The HOPPES Lire-Steam Feed-Water Purser. 


Guaranteed to Prevent Scale in Boilers 
Using any kind of water. Hard Sheet Stee) Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co.. 
Send for Cataiogue D. SPRINCFIELD, OHIO 


; DRY CTEAM MOFFET PORTABLE DRILL. 











UNSURPASSED P Weighs 42 lbs. and 

pop drills from 34 to 

: ; ; £ 2 inches diam- 
Simpson's Centrifugal eter. 


REAMER. 


Will work in any 
position. 


Runs with Steam 


Cx) Compressed Air. 






Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete, 






eparator as close to engine 
e steam taking a spiral 


| ° | 
£ rT ate 
i orce agains " ’ 
| dry steam go¢ all hole 
} to cents pipe, eam ca 
or 3, as co eniene na 
ak also used ing steam 1 
tances 
at ate aD i 


ar ee am Hamt ners ey See 8, 
| pur 

















Manufactured by 


“04 aq JG TIMOLAT, 


89 4 91S. Fifth Ave. 
NEW YORK. 


cael re oy Steam is n 


(EVSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


Send {for tal | 

















MANUFACTURER'S heute! 
OF IMPROVED ~t= 


CoRLISS STEAM ENCINO 
iN FULL VARIETy™ he 


sJ i 
[omecerte poe Nre. 2 








a 
ConTRACTS 
TAKEN FOR 


‘ie ee COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Sena for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


Po >, ENGINE y 


ILIGII a ED 
WESTON ENCINE ve ” 
PAINTED POST, N. 





WAYN Ly _— 







(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS ents 





AND N REPRESENTATIVES. 
Julian Scholl & Co., 126 Liberty St., N. Y. City. 
a pore en Sun Ey a chinery € ., Seran iton.Pa, 
COMPLETE POWER PLANTS - ‘ Hoffman-Russell 2 Lake St., Chicago, Hl. 
H. M. Sciple & Co ga & Arch Sts Phila, Pa. 





= Cc rtlandt Stree nt, Ne w Ye nk: CSF 
uth Canal Street, Chicago, Til. 
U io Ol iver Street. Boston, Ma 
18 Arch Street Philade ‘iphia Pa. 


— 


AMES IRON WORKS, 
: E ORR & SEMBOWER, 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


— AND— 


HOISTING ENCINES, 


~s Ja) VERTICAL AND HORIZONTAL BOLLERS, 
- = WRITE FOR CATALOGUE AND PRICES. 
116 | Aahesty © St., NEW TORE. Factory at READING, PA. 42 S, Clinton St., CHICAGO. 


: » Go: ONOVER RS 


HANDSOME CATALOGUE ON 
THE CONOVER MF6.C0. 39 Cortuanor S1.NY. 


JLINK-BELT ENGINEERING C0. 


NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 
Elevators, Conveyors, Fibre Graphite aisha requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 






































BOBO Ue 





Power Transmitting Machinery, 


18th St. and Allegheny Ave., 
New York Office, = 


Philadelphia, Pa. 
136 Liberty Street. 








CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING PIT. 





PATENT INTERNAL CLAMP COUPLING. 
Bees BTVVVVVe 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS, 


SHAFTING, PULLEYS, 


HANGERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 


Power by 






Friction Clutch Couplings. 


AND 
STEAM SIRENS, i 74 VERTICAL 
[ WHISTLES]. ° 
Send for Catalogue. SHAFTINC. 








{7 Dey , New York. = Aso for Erecting same, 
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BROWN & SHARPE MFG.CO.), 


PROVIDENCE, R. I. 


MILLING MACHINES. 


“The No. 5 Plain Milling Machine, recently purchased from you, 
continues to give entire satisfaction, producing work in amount and accu- 
racy far greater than anticipated. 

The machine is most complete with tools, fixtures, etc., and is easily 
manipulated. 

We consider it an almost indispensable tool where rapidity of work 
and economy in cost of production are desired. 

It has done all you claimed for it, and more too.” 

THORNE TYPE-SETTING MACHINE CO., 
Hartford, Conn, 

ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 

GERMANY —SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 

GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FrRaANcE—FENWICK FRERES & CO., 21 Rue Martel, Paris. : 
FrancE—F G KREUTZBERG ER, 140 Rue de Neulliy. ee aux (Seine) 

Cuicaco ILtt.—FRED. A RICH, 23 South Canal § 

New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503, 


THE NILES TOOL WORKS o., 


MACHINE TOOLS "y.— 








HAMILTON, 
OHIO. 






Hi 


> 








Bia z co 


a= 4 
ee 


NO. 3 HORIZONTAL BORING AND DRILLING MACHINE, 
BOSTON, 


NEW YORK, CHICAGO, 


PHILADELPHIA, 
Correspondence Solicited. 


PITTSBURGH. 








JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


GENKINS> 


JENKINS STANDARD PACK 


TRANE 


JENKINS 








BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 


SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 


STEAM and HYDRAULIC RIVETING MACHINES, 





SPUR-Geared and 
SPIRAL-Geared, 
25 SIZES. 






PLANERS 


MANUFACTURED BY 


The G. A. GRAY CoO., 


477-483 Svcamore Srt., CINCINNATI, O. 
New YORK Store, 121 2LiBERTY STREET. 








France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. 


THE PRATT & WHITNEY CO. 





HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes and 
Planers for Turning, Cutting off, Threading, Shaping, and 
Boring Metals. The cutters are inexpensive and may be 
sharpened by grinding without changing the form. 
illing Cutters, in variety, carried in stock and made 
to order. 
Circulars and Prices Furnished upon Application. 
New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 





Billings Patent Surface Gauge. 


This Surface Gauge ts drop forged,, of bar steel, 
and finished in a thorough 
manner, and hardened. 


Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U.S. A. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 





23 Cross St., Finsbury, London, E. 


Russia—/],. BL OCK, Moscou 














Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, . Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. | 





























= — 
QO AY =  <d | MANNING, MAXWELL & MOORE 
= ea . = , ee: A ers and Dealers in all kinds of , 
(x) = 2 << YG) | sremsisis TOOLS AND SUPPLIES. 
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m a az . E. 
5 ie 9 © a 16-inch Swing 
= 
ea s g : Ky 
(5 3 a 111-113 LIBERTY ST., NEW YORE, 


We carry the largest line of Tools and Supplies in the City 








Second-Hand neTInery. 


GEAR CUTTERS DRILL PRESSES 
1 36" spur, rebuilt. G & E. 116” Lever. G. M. Co. 
1 86” full, built. G & E 
= 1 80” Hand feed. G. M. Co, 
1 36” full. Brainard. 
PLANERS MISCELLANEOUS 
1 24" x 24" x5 ft. G. Bros. 1 Davis Key Seat Cutter. Perfect order 
1 26’ x26’x8fr. G &E 1 Morse Twist Drill Grinder. es 


SHAPERS. 1 Double Action Power Press. 


1 18’ Whitworth motion 
1 20” G. & E. 


V-Slide Foot Presses 


1 N». 3 Biker Blower, with Engine Bed. 








Address, GOULD & EBERHARDT, Newark, W. J. 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN* GORDON 


WORCESTER, MASS. 


DROP FORGINGS 
nop WORKERS’ VISES — 








J. M. ALLEN, PrReEsIpEnrT. 

WM. B FRANKLIN, Vics-Prestpent. 
F. B. ALLEN, Seconp VicEe-PRESIDENT. 
J B. Pierce, SECRETARY & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16’, 18", 21” and 24’ engine lathes, 16’, 22’. 


24" and 27” planers, 10’, 12” and 15” speed lathes, is” and 20” turret lathes, at a good 
discount from former prices. 


We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 
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PAT. DEC. 5, 1882 
PAT. DEC, 4, 1888 
PAT, AUG, 25, 1885 








J ’J.M.CARPENTER . 


PAW TUCKET.R.I. 











